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BIG ADVANCE IN ENRICHMENT CONCENTRATES... 


NEW PFIZER BI-CAP 


AND COLOR ISN’T ALL! The Pfizer Riboflavin in BI-CAP mixtures has a new 

crystalline structure. This imparts not only improved color, but gives BI-CAP other 
superior characteristics, as well. 

For example, Pfizer Riboflavin is designed to overcome aglomeration in flour. 

It is this undesirable aglomeratior often found in finished flour which causes uneven 
enrichment and produces discolored spots. This Pfizer safeguard is just one of many 
product improvements made possible by Pfizer’s expanded program of production and 
research in riboflavin, thiamine and other ingredients for the flour milling industry. 
Contact Pfizer and a warehouse near you will quickly provide the new, improved BI-CAP. 
For additional information and technical details mail the coupon below. 
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Chas. Pfizer & Co., Inc., Chemical Sales Division 
630 Flushing Ave., Brooklyn 6, N. Y. 
CHAS. PFIZER & CO., INC. 


CJ Please send me o somple of new, im- Please send technical 
Chemical Sales Division 


proved, lighter-colored Pfizer BI-CAP, details on PFIZER BI-CAP 
Type OAM OCM 


: 


City 


4 


_........ BUT THIS! 
= 
— 
> 
| 
==> 


DRYING RANGE 
means HIGHEST 


PRODUCT UNIFORMITY! 


Efficient drying per pound of product can often mean on 

more direct profit to vou than an increased sales vol- PROFITABLE OPERATION 

ume! Proctor equipment provides the control, flexi- * INCREASED YIELD 

bility, and construction features essential to profitable 

drying performance. The result—increased yield of * GUARANTEED PRODUCT QUALITY 

highest quality product. Write or phone today for com- 

” 
plete information. * W/M CONSTRUCTION 

Product Uniformity is of utmost importance to every * FLEXIBILITY OF OPERATION 
food processor, at all stages of processing. 

Shown above is one of many Proctor & Schwartz 
dryer installations in one of the country’s larger food 7 
of the in in industry PROCTOR DRYING EQUIPMENT FOR 
today. Here, because of Proctor drying skills, uniform- THE FOOD AND PROCE IN TRI 
ity of color, taste, and overall customer appeal is main- 00 OCESS INDUSTRIES 
tained at uniformly highest levels—yields are greatly * Tray Dryers * Truck Dryers * Pre-Forming Feeds 
increased! * Continuous Conveyor Dryers * Spray Dryers 


Manufacturers of Industrial Drying 


PROCTO & sc HWA RT mc. Equipment and Textile Machinery, 
Philadelphia 20, Pa. 


IFT ACTIONS AND REACTIONS... 


REPORT ON ANTIBIOTICS ... 


Some Highlights of the International Conference 


World-wide interest in antibiotics led to the Inter 
national Conference on the Use of Antibiotics, held at 
the Department of Agriculture Washington 
Sponsors were the National Academy of Sciences and 
the National Research Council. Some 400 persons trom 
the United States and 15 other countries attended 

Phe October conference was called to evaluate present 
information on growth and other responses of livestock 
to low-level antibiotic feeding, antibiotics im crop. pre 
duction and food preservation, the influence of agricul 
tural uses of antibiotics on antibiotic-sensitive micro 
flora, antibiotic effects on reproduction carcass 
quality in livestock, antibiotic residues in human food, 
mode of action of antibiotics, and discussion of prob 
lems requiring research. 

While the text of the entire Conference ts too lengthy 
for inclusion, some highlights merit the attention of food 
technologists, particularly the summation by Dr. Jemil 
M. Mrak of the University of California, of the Fourth 
Session on Food Preservation. 

\s to whether there is a place for substances such as 
antibiotics in food processing, the answer appears to be 
“Yes” as thev can be considered to confer a sort of 
chemical “pasteurization” which might be especially 
valuable in extending the life of fresh commodities. In 
this connection, application might be useful (a) be 
tween slaughter and the consumer (meat and poultry ) ; 
(hb) between fishing beds and shore, and thence to thi 


onsumer (fish): (c¢) between farm consume 


(fresh fruits and vegetables): (d) between farm and 


processor (fresh, packaged, and hydro-cooled fruits and 
vegetable s): (e) to extend life of commodities in areas 
where refrigeration is scarce, and to permit hauling over 
vreater distances (meat, milk); (f) possibly in bakery 
products containing custards and creams, some of which 
cannot be sold during the hot summer months, and (g) 
most suitably when long-term sterility is not a goal 

“What could this mean to the food processor and 
consumer?" To the processor it could mean reduced 
losses of the fresh commodity in handling, storage, and 
transportation, and a better processed product. How 
ever, it would require a thorough knowledge of what he 
was doing for the processor to achieve success. To the 
consumer it could mean (a) better quality and possibly 
lower cost of packaged meats and poultry; (b) better 
quality and wider distribution of fish; (¢) conceivably 
hetter processed fruits and vegetables and possibly bet 
ter texture, flavor, and appearance; and (d) im some 
cases better utility value: e.g. packaged pre-cut meats 
and moist-pack fruits 

Regarding “sate tv.” the evidence ts that residues are 
or imsignificantly small in cooked foods; how 
ever, those eaten raw must be further examined. There 
fore, treated foods must undergo rigorous tests and be 


cleared by official approval 


2 


“Hlow would antibiotics be applied?" This) would 
vary with the commodity The form and course ot 
spoilage must first be understood tor each product, ¢ 
the differences between fish shelltish \ number 
of procedures has already been suggested: e.g. 1m ice 
by spray or dip, by injection, ete. It may be advar 
tageous to use a combination of antibiotic treatment wit 
other forms of processing : e.g. irradiation, reirigeration, 
heating, ete. The last application has proved disappornt 
ing so far as reduction of can-processing Is concerned 

Some pertinent questions and possible limitations 
the use of antibiotics in food preservation remain to b 


answered, At such low concentrations as are suggested, 


it would seem possible to promote the growth of re 


sistant mutants of the microorganisms being attacked 
Will the results therefore vary with time and usage 
needs to be known about the encouragement 
resistant strains; perhaps plant pathogens, perhaps 
veasts and fungi replacing inhibited bacteria. Very litth 
is known of the behavior of antibiotics in vastly different 
forms of food. What are the residues, the etfectiveness, 
the influence on the food 2 What are the etfects on flavor. 
eating quality, etc., ete \lso, what wall be the effect 
on the processes that rely on microorganisms as in the 
making of cheese, pickles, and wine 


Phe all-important question to be answered at this time 


is “Where do we stand at present? According to Dh 
Mrak’s summary, it appears that the consumer stands 
to gain in acceptability, utilitv, stability, safety, 
aesthetic appeal of his foods: areas lacking in retriger 
tion may gain in better marketing possibilities the 
processor may reduce his losses, make a better quality 


product, lower operating costs, and achieve bette 
portation The food technologist: is faced with mam 
problems and must investigate the characteristics 
each form of microbial spoilage, each product, and pos 
sibly each antibioti \nd finally, the Food and Drug 
\dministration must make a decision as to whether tl 
use of antibiotics in food processing will be permitted 

Rigorous tests for safetv will delay the use of ant 
liotics in food preservation until the public can be full 
assured that there is no health hazard from. antibioty 
residues 

Agricultural) Research (4:7, 1956) reported that 
unbelievably small amounts of antibiotics make pigs and 
chickens grow more and faster on less feed Phis may 
hecome a major factor in agriculture everywhere, as it 
now is in the United States. It was reported that no 
effect of antibiotic feeding on reproduction has beer 
demonstrated, but mortality in newborn aninals ts. re 
duced antibiotic-fed) chickens, poults, pigs, calves, 
and lambs. 

USDA research reported by N. R. ills showed that 
an extra pig or two per litter was weaned when the 
sow's diet was supplemented with an antibiotic during 
gestation and lactation. Tests at US!.\ have indicated 


(Continued on page 5) 
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IN EVERY SEASON 


ALVA natural fruit flavors have a reputation for better taste 
and better utility for these reasons: 


I. Most of our true fruit extractions are processed through essence 
recovery distillation equipment built to our own specifications. 
This special processing assures the retention of even more of the 
light fugitive esters so difficult to hold in normal extraction procedures. 


2 Storage facilities are maintained under ideal control conditions, & 
improving the life of flavors and guaranteeing freshness in each 


delivery. 


Through the years ALVA has developed procedures for handling 
fresh fruit which assure 100% purity. 


ALVA true fruit flavors are ideal for every use, and the ALVA 
laboratories are eager to help with recommendations and samples 


for every true fruit problem. 


VAN AMERINGEN-FAEBLER, INC. 


521 WEST 57th STREET, NEW YORK 19, N. Y. 
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PRODI CTS 
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SHED WITH Wit 
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R . 
BETTER NUTRITION 


Originally published as individual articles, the Roche “Vital Story” 
series has been gathered into a twenty page brochure. 
Covering all of the enriched cereal grain foods, this brochure gives you 
accurate information about enriched white flour, enriched white bread, 
enriched macaroni products, enriched white rice, enriched farina and 
pastina, enriched corn meal and grits, fortified or restored breakfast cereals. 
You will find this brochure of much help as a reference source. 
Why not send for your personal copy today? Just write to the Vitamin Division 
on your business or organization letterhead. There is no charge, of course. 
If you need a quantity in your work — in teaching, for example — please tell us. 
We shall be happy to fill your request for reasonable quantities. 


Roche is proud of the part it has played in the research and production 
of vitamins which now make so many good foods better through enrichment. 
fortification and restoration for the better health of millions the world over. 


Vitamin Division + HOFFMANN-LA ROCHE INC. 
Nutley 10, New Jersey, NUtley 2-5000, In New York City dial OXford 5-1400 


In Canada: Hoffmann-la Roche ltd., 286 St. Paul Street, West; Montreal, Quebec 
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(Contimed trom 


some beneticial carryover effects in chicks hatched from 
eggs of antibiofic-fed hens and researchers now fee 
reasonably sure that antibiotics do no harm when fed 
to swine and poultry during the reproductive cycle. 

Hl. Clausen, of Denmark, gave evidence that low 
level antilnotic feeding had no adverse etfect on carcass 
quality of swine under controlled feeding. He warned, 
however, that pigs allowed all the low-proteimn feed they 
would eat might become excessively fat since antibiotu 
feeding generally increases feed intake. Some [ 
researchers have reported that protein level may be 
decreased in the diet of antibiotic-fed pigs 

Imergence of tolerant or resistant bacteria requires 
additional research. |. |. Christensen, of the University 
of Minnesota, reported on variation, meluding many 
mutations, occurring in fungi grown in media contaming 
antibiotics. \pparently no mutants have vet been found 

soil nucroflora as a result of antibiotics that were 
naturally produced there 

Antibiotics mav affect heredity of lower organisms 
such as molds and thus be helpful in genetic study 

\pplication of antibiotics to plants for control of 
many diseases was reported by W. J. Zaumeyer, of 
USDA. The big problem now is to find antibiotics that 
re effective in. sufficiently low concentrations to be 
economical tor commercial CTOp Us 

It was generally agreed that the mode of action of 
antibiotics must be determined in order to make fur 


ther researc] fully ettective 


PUBLICATIONS COMMITTEE APPROVES 
“NEW LOOK” 


\t its mid-fiscal-vear meeting in December one of the 
actions of the Publications Committee was to approve 
the changes in make-up that are being initiated with the 
present issue of Foop TreciNotocy. No revolutionary 
departure from preceding issues has been made but 
sufficient modifications-have been introduced to pernut 
two new features: “TET Actions and Reactions,” a 
department that will utilize contributions of the re 
cently established Public Relations Committee and 
“Featuring this Month a department to be de 
voted to depicting, over the course of a year, food 
laboratories, food technology departments of the col 
leges, experinkent station laboratories, similar 
interesting places where food research and development 
work is going on. Mrs. Anna May Schenck, member 
of the Public Relations Committee, will plan and edit 
the contributions to the “IFT Actions and Reactions” 
pages and |. Hamilton Kenney, Canada Department of 
\griculture, Ottawa, and long active as an Associate 
Editor on the board, will handl 
certain articles for the “Featuring this Month * 
department. Attention ts called to another innovation 
the inclusion of a condensed version of an outstanding 
regional meeting speech 

[yvpographical and lay-out changes were accom- 
plished considerable study by the Editor, the 
I-xecutive Secretary, and the Printer. The plan was 
then laid before the Publications Committee, which at 
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its December meeting recommended its adoption be 
ginning with the present issue 

Ray WAKEFIFLD 

Chairman, Publications Committee 


FOOD TECHNOLOGY SHORT COURSE 
Phe University of Missouri College of Agriculture in 
cooperation with Institute of Food Technology, St 
Louis Section, has completed its program for the fourth 
annual food technology short course to be held March 
and 17, 1956. The program, a substantial one, 
follows : 
Friday, March 16—Memorial Student Union 
8:30 a.m. Registration 
9:30 a.m. Weleome—Dean J. H. 
of Missouri 


Longwell, Univer- 

9:45 4.m. Panel Discussion — “Technological Prob 

lems of Food Surpluses” 
Moderator: Dr. D. E. 
Missouri 


Brady, Univ. of 


Economic Aspects—Mr. Gordon Nance, 
Univ. of Missouri 
\nimal Products—Mr. Clarence K 
Wiesman, Armour & Company 
Dairy Vroduets—Speaker to be an 
nounced 
Cereal Products Dr. W. Davton 
Maclay, Northern Utilization Research, 
U.S.D.A 
Luncheon 
Missouri Turkey Growers and 


Poultry Department, Courtesy 
\merican 


12:300oM 


Dairy .\ssociation 

1:45 ¢.m. Conducted Tours Poultry Processing 
Laboratories, Food and Nutrition Labora- 
tories and Veterinary Clinics 

$:00 p.m. Social Hour St. Louts Section of IFT 
Daniel Boone Hotel 

7:00 p.m. Dinner Ballroom, Memorial Student 

Union 

“Food Production Problem Mr 


M. J. Regan, Univ. of Missouri 


Saturday, March 17—Memorial Student Union 
8:30 a.m. Registration 
9:30 a.m. Panel Discussion “Automation in Food 
Processing” 

Moderator: Dr. Frank K. Lawler, Edi 

tor, Food /:ngineering 

Cereal Processing Mr. A. F. Borer, 
Pillsbury Mills, Ine 
Meat and Meat Products—Wnm. |. Sear 
lett, Minneapolis-Honeyvwell 
Dairy (perations——-Dr. Dale A. Seiber 
ling, Ohio State University 
Poultry and egg Processing— Mr. W. A 
Nichols, Gordon Johnson Co. 
(srill Room, Memorial Student 


12:30 p.m. Luncheon 


Union 
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1:45 Panel Discussion “Automation 


Processing” (cont'd) 
Seasonings Dr. Roy Morse, 
University 

Fruits and Vegetables—Dr. l’aul 1’) Wil 
bur, Food Machinery & Chemical Corp 
Public Health Aspects—Mr. John Me 


Cutehen, Missourt Division of Tlealth 


FOOD PHYSICS SYMPOSIUM TO OFFER 
UP-TO-THE-MINUTE PROGRESS 


\n instrument designed to develop the means 


brewing a better cup of coffee, the preservation of foods 
by irradiation, and rapid cooking by high trequency 
waves, and many other advances as exciting as these 
will be discussed at the Food Physics Symposium, 
March 15 and 16 at the Plaza Hotel, San Antonio. This 
notable scientific conference is jointly sponsored by the 
Southwest Research Institute and the Institute of Food 
Fechnologists. It brings together for the first) time 
physicists and their colleagues in related felds who are 
concentrating on the applications of recent discoveries 
to food preservation and quality control 

\s a project for the Cottee Brewing Institute, South 
west Research Institute scientists are developing at 
Phey hope 


to establish'a “flavor spectrum” which wall enable 


instrument to analyze the vapor from coffee 


to determine the subtle differences which distinguish a 
goad cup of coffee from a bad one. Current status of 
this work will be described 

The problem of sterilization of foods by tonizing 
radiation will come in for its share of attention at the 
While this form of food preservation is seen 
as an important phase of the mdustry in the tuture, 


necting 


many problems must be solved before it can be used 
In the radiation process certain highly reactive chemical 
compounds known as “free radicals” are formed. Sine 


these produce an undesirable taste, oder, color or nu 
tritional changes in the food material, they must be 
eliminated if this new process is to prove successtul 
Southwest Research Institute scientists are studving 
these compounds by means of a newly discovered analy 
tical techreque, electron paramagnetic resonance. It ts 
hoped the basic knowledge obtained will enable them 
to develop means of preventing the formation of thes 
compounds 

Cooking by radio waves has already been demon 
strated at the Institute’s open house and the scientists 
have been studving the effects of ultrasonics upon food 


materials. 


HEARINGS ON FOOD ADDITIVE BILLS 


Congressional hearings were held from January 31st 
to February 3rd on pending bills to regulate the use of 
chemical food additives. Witnesses testified before the 
Health and Science Subcommittee of the House Com 
mittee on Interstate and Foreign Commerce, in behali 
of various food and chemical trade associations, the 
packaging materials industry, labor and consume 


groups. No testimony was presented by scientific, tech 
nological, or health organizations 


(Continued on page 8) 
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(Continued from page 6) 

The bills under consideration were H.R. 4475 intro 
duced by Rep. |. |. Delaney, H.R. 8271 and its identical 
counterpart 8275 introduced by Reps. J.P 
(Hara and J. P. Priest, respectively, and H.R. 8748 
introduced by Rep. Miller These superseded several 
earlier bills presented during this, the 84th Congress. 

evidence of considerable behind-the-scenes etfort was 
indicated by the almost unanimous industry support 
for the Priest-C Hara bill, to which certain amendments 
were proposed. General acceptance of the mandators 
pretesting principle had been anticipated but until now 
there had been divergent views on administrative pro 
cedure. Major groups in the food industry favored 
prior certification by FD.\ which the chemical industry 
had objected to as being a form of licensing, proposing 
instead that after notification of the intended use of an 
additive the Secretary of Health, Education, and Wel 
fare could have the right to seek a court myunction 
against such use. Both industries now strongly support 
adoption of the compromise proposal for 
prior submission of full pretesting data for the approval 
of the Secretary with the right for either the Secretary 
or the applicant to petition for a declaratory judgment 
in a Federal District Court to determine whether the 
additive has been adequately pretested and shown “sate 
for use under the conditions of its intended use.” .\ 


food manufacturer would thus not be required to. risl 


| Con 


the penalty of violating the law by shipping foo 
taining an additive in order to test the validity of the 
Secretary's refusal to approve it. Tlon, John Biggs, 
chief judge of the 3rd Judicial Circuit, testified against 
submitting such highly technical issues for “de nove” 
trial before a lay court or jury 

Fhe Delaney and Miller bills provide tor reterral ot 
pretesting data for review by an ad hee committee ot 
scientific experts, upon request of either the petitioner 
or the Secretary. The Food and Drug .\dministration 
has no objection to such an advisory committee whos 
report and recommendations would not be binding upon 
it. Provision is also made in the Miller bill for a public 
hearing the record of which, including the report and 
testimony of the advisory committee, would be subject 
to judicial review by the Court of \ppeals 

Testimony was presented by industry witnesses 1m 
support of a “grandfather clause” exempting additives 
in use before January 1, 1956. The Priest-O° Hara bill 
provides such exemption for authorized or approved 
additives (as in standardized foods, for example) 
whereas the Miller bill permits exemption for any pre 
viously used additive, whether approved or not, pro 
vided it presents no reasonable probability of imyury te 
health. The Delaney bill contains no grandfather clause 
although a statement filed by the Food and Drug Ad 
ministration accepts the limited exemption in the Priest 
(Hara bill, The Miller bill extends the scope of defini 
tion of “new food additive” to include treatments as 
well as substances thus encompassing radiation or other 
forms of processing 

Witnesses for several trade associations in the pack 


aging industry sought exemption for substances un 


intentionally and adventitiously transmitted to foods via 
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he packaging material unless a reasonable probalnlity 
of injurv to health existed. They objected to the re 
quirement that substances be “generally recognized” by 
qualihed experts to be safe for its intended use It 
was contended that the qualitying word “generally” 
(omitted from the Miller bill) could not apply to a new 
substance and, moreover, it adds) vagueness thi 
concept 

\ most noteworthy feature of currently proposed 
legislation is that with respect to food additives, as 
defined, it abandons the so-called per se doctrine, under 
which added “poisonous or deleterious” substances are 
proseribed regardless of whether or not the amounts 
could render the foods harmiul to health. Under present 
law, if such additives are proved to be essential or un 
avoidable in production, tolerances may be established 
after a public hearing. The Priest-CYTlara and Milles 


bills would permit such additives as are recognized ¢ 
own te he ron list under the conditions 
tended use, ie. if there is no reasonable probability. ot 
injury to health when the additive is used in a specitied 
manner and quantity, in or ona particular food or class 
of foods 


Phe industry-supported bills specify that in evaluating 


let 


pretesting data for safety the Secretary shall considet 
“relevant health factors.” The Food and Drug \dminis 

tion supports the view expressed in the Delaney bill 
that functional value or benetit to the consuming public 
win the manufacturing process shall also be considered 
lnelustry witnesses testified that whether or not a sate 
dditive has utility ts primarily a question for the manu 
facturer and in any case, if it serves no usetul purpose 


ris not desired by the consumer, economic considera 


tions would eliminate its use. The purpose of the law, 
it was argued, is fundamentally to msure safety, not to 
regulate technological practices or consumer preferences 

Witnesses for the and the ¢ Ooperative 
League supported the Delaney Bill. statement was 


filed on behalf of the Food and Drug Administration but 


the hearing was adjourned until February 14th to hear 
witnesses from this agence, 

Nov! It has become possible to imelude an item on tl 
February 14th hearing. Commissioner G. P. Larrick and Mr 
W. W. Goodrich testified on February 14 for the FF. DLA 
While not opposing the liberalization of the law to permit 
poisonous” additives in safe amounts, they recommended that 
proof of benefit to the producer or consumer be required. Argu 
ments were advanced against a blanket grandtather clause The 
declaratory judgment procedure was vigorously opposed as 
making de neve court trial an integral part of the process ot 


deciding upon the safety of additives with the government 


hearing the burden of proof 
BERNARD Oser 

MEMBERSHIP CERTIFICATES AVAILABLE 

engrossed membership certificates will be furnished 
without cost to members of the Institute who were 
elected to membership prior to \ugust 1, 1955. The 
Council of the Institute has authorized the issuance of 
these certificates to all members in good standing who 
desire them. Members elected after \ugust 1, 1955, 
have been receiving them. If you are eligible for a 
certificate, write to the Executive Secretary, 176 West 
\dams Street, Chicago 3, Illinois 
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for fruit and vegetable growers. J4.| 


| 
, \ ' Recent greenhouse studies by scientists at Merck & Co. Inc., show 
F that addition of Glycerine to streptomycin sprays increases the effect 
Z of the antibiotic against bacterial blight of beans, a disease which 
ff / costs farmers millions of dollars each year. 


Researchers believe the increased effectiveness of the combined 
spray comes from Glycerine’s ability to retain moisture on leaves, and 
in so doing, to improve absorption of streptomycin by the plant. 


Indications are that the Glycerine-streptomycin combination will 
also help control other disease-causing organisms which infect leaves, 
flowers and stems of various fruits and vegetables. 


This is only one of Glycerine’s many applications in agriculture and 
industry. The unique balance of properties that has won such wide 
acceptance for Glycerine in the past continues to open new doors to 
chemical progress. In paints, foods, pharmaceuticals, packaging 

... for tomorrow's surge of new specialties . . . in formulations and 
reactions yet unknown, nothing takes the place of Glycerine. 


20-page booklet 8-page booklet on 16-page booklet on 


ms CHECK AND SEND FOR TECHNICAL DATA a on Glycerine for — Federal Specifica- Glycerine properties 
product conditioning tions for Glycerine”’ and applications 


For your free copy of any or all of these booklets write: GLYCERINE PRODUCERS’ ASSOCIATION + 295 Madison Ave., New York 17,N. Y. 
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Mertitops IS OF THE Assoc 


Plasticized 


QOFFICIAL AGRICULTURAL Eight! 
1955. Wilham |lorwitz, Chairman and Editon 
the [editorial Board; Hl. J. Fisher, A. Robertson, 
ind Helen Reynolds, Committee on Editing Method 
\nalysis. Published by the Association of Official \eri 
cultural Chemists, 1?) 0). Box 540, Benjamin | 
Station, Washington 4, 1D. C. and the George 
Publishing Company, Menasha, Wisconsin 
The Association of Official Agricultural Cheniist 
published revised editions of its Methods of In 


ve-vear intervals since 1920, These volumes 
devised for the benetit ancl convemence of lab 
workers in analytical agricultural chemist: 

eighth edition is marked by a trend toward the inet 


tse at imstrumental methods and techniques su 
chromatography kor example, gravimetric met! 
for vanillin and cowmarin have bees replaced b 


cedures which mvolve a chromatographic sepa 


spectrophotometric determination: the 
method for thiamine has been omitted in 


Huorometric method Deletions of variation 
Flaked nethods have also been made in this editi 


ce ot the hndings of extensive collabora 


How '’ll you have your monos? \dditions to this edition are too numerou 
\ Ill \ Probably the 


cl ipter methods 


We make Myverol ® Distilled Monoglycerides in three physical é: 
enission — techniques ther new phy 

forms: tiny beads, flakes, and a chill-plasticized fat. One of then mage 

methods include a procedure for the field determi 


is bound to incorporate casily in your product 
We make them from most common food fats and oils. Exam oactive contamination; a thermal method 
ples: cottonseed oil, soybean oil, lard, tallow ternuning the sterochemical composition of 
But money is what makes the world go round. Less of it is mines; and directions for determining — the 
required to get a given amount of emulsifying effect with Myver crystallographic properties of substances, 
ol Distilled Monoglycerides than with undistilled mono-di mix tables of these properties for antihistamines 


tures. Our unique molecular distillation process also removes ' 


lronomudes, sympathomimetic amines, 
taste-degrading impuritics. This ts a free bonus, paid off in qual ; 
quaternary ammonium compounds 

ity of the end food products , 
The best way to find out which is the best physical form of 
Myverol Distilled Monoglycerides for your product and which nical methods in the new edition. These 


oil makes the best monoglyceride for your purpose is to send for iwestion method for potash in fertilizers, 


\ wide variety of additions has 


samples and try them out under your processing conditions the determination of a-amyvlase in malt 
Write Distillation Products Industries, Rochester 3, N.Y. Sales method stilhestrol and A-estradicl hie 
offices: New York, Chicago, and Memphis e W. M. Gillies and ical chapter has been expanded by 
Company, Los Angeles, Portland, and San Francisco ¢ Charles 


| 
; standardized methods for elemental analyses 
Albert Smith Limited, Montreal and Toronto. ‘ il analyse 


mune, chlorine, carbon, hydrogen, and sulfur 
\n important problem facing the chemist tod 


levelopment of methods of analysis for “el 


made from natural fats and oils quantitative procedures. Only two such met! 


heen adopted by the Association during the pas 


but as more of these methods become avail 


e Also...vitamin A and are shown to be reliable through collaborative tests 
io} ial in bulk for they will undoubtedly be added to this valuable boo! 
foods and pharmaceuticals Continuing the practice followed for the last ral 


editions, purchase s ol this will pre vided 


with annual supplements containing the chang 
methods as thev are adopted by the \ssoctation 


is a division of Eastman Kodak Company (Continued © . 
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Come up and see us 


We figure the best thing we can do is make the fortification 


of margarine with vitamin A as little trouble as possibl 
We put it up in cans that you can just empty into a batch 
and forget We'll store it for you so you don't have to keep 


much of an inventory. We'll work out all the details of stabil 
ity, type of vitamin A and what not for you, if you w: t 
About this last. We have a lot of experienced m 


vitamin A. They include scientists with repurat 


on 
famous from here to Calcutta, as well as a retired farn vh 
comes in to feed the rats. They're busy but not too busy to 
take time out for talking shop with people who look at 
vitamin A from a different point of view. Come on out for a 
day or two. Secing how our men spend their time may sl 
t do th ut 


vour own viewpoint on vitamit 4 If Vou Cal 
have questions about vitamin A fortification of marga 


shor 


let’s see 1f we can answer them by mail or pl 


ss back in the 30's whet 


A first started. W 


We got to know the margarine | 


the idea of fortification with vitamin 


worked out a lot of the fortification problems 


working out today's problems today. And we've sold aw 


f a lot of our vitamin A packaged in pre-measut 
under the trade-mark ‘‘Myvapack.”’ Information or a quota 
tion comes from Dastillation Products Industries, Rochest 
3, N. Y. Sales offices: New York, Chicago, and Memphis ° 
W. M. Gillies and Company, Los Angeles, Portland, and 
San Francisco @ Charles Albert Smith Limited, Montreal 


and Toronto. 


leaders in research and production of vitamin A 


Distillation Products Industries is « division «¢ Eastman Kodak Company 
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TECHNOLOGY 


(Continued trom page 10) 

In its Eighth Edition, the Association has again pre 
sented, in its Official Methods of Analysis, standardized 
analytical procedures which have been demonstrated to 
he reliable, which have convenient practical application, 
and which give reproducible results in the hands of 
professional analytical chemists 

J. Ir 


Chicago, Hlinois 


I. XPERIMENTAL Cookery, by Belle Lowe, 4th 
573 pp., John Wiley & Sons, Inc., New York, 1955 

Belle Lowe's “Eperimental Cookery” is favorite 
text book for advanced college courses in food prepara 
tion, It is designed to acquaint the student with the 
chemical and physical nature of food materials and the 
behavior of basic food components under conditions of 
fool processing or preparation. The interrelationships 
of formula variation, mixing method and application of 
heat or cold are discussed. An example is the topic 


“egg proteins.” The major protein components of egg 


white and yolk and their properties are first) sum 
marized. The coagulation of the egg proteins is then 
discussed in relation to concentration of electrolytes, 


pli, presence of sugar, concentration of protein, rate 


1956 


and extent of heating, and other processes that influ 
ence coagulation. 

lhe subject matter is divided into fourteen chapters 
Food 
Fruits and 
(ielatin: Meat 
emulsions: Milk and milk 


relation of cookery to colloid) chemistry ; 


acceptability ; Sugar cookery ; Frozen foods ; 
vegetables ; Pectic substances, jelly, jam: 
and Poultry ; products 


Ikges; Starch, flour and bread; Batters and dough 


Fats and oils 

Ikach chapter is followed by suggested experiments 
related to the topics discussed. Each experiment. is 
small research problem. In addition to gaining insight 
into food reactions, the student thus becomes acquainted 
with the controlled procedure necessary m carrving out 
research 

Professor Lowe has summarized and integrated 
diverse 


literature on many topics, in itselh an in 


portant contribution. She has also included unpublis! 
information from her own laboratory Phough pri 
marily imtended for use as a text, the book is useful to 


all who 


viven held The excellent lists of references to the 


want a quick glimpse of research tindings 1 


literature are valuable aids to the person in researc! 
well as to the student \NDRI \ VI vc KI 


Corvallis, (dregon 


IFT REGIONAL SECTIONS... 


SPEECHES, SPECIAL EVENTS, NEWS NOTES 


RATIONS — Yesterday, Today, and 


Tomorrow’ 


In modern times, as war has increased immeasurably 


in complexity, supplying rations to military forces 
engaged im global operations has followed suit. But 


approach that brings to bear the best military, scientific, 


then, here in the we have developed a new 


and technological thinking at the nation’s disposal 
Participating in this new and integrated approach are 
the National Research Council Committee on Food and 
the Committee on Containers of the Advisory Board on 
(Quartermaster Kesearch and Development, the Quar 
termaster Industry Advisory Commiuttees—composed 
of representatives of large, medium, and small com 
panies, the Research and Development \ssociates, and, 
within the Military, the Coordination Group, which 
\rmy, Navy, and Air Fores 


iul research personnel at work on food, food prepara 


effects haison among the 
tion equipment, and feeding systems. Permit me to 
mention also the Quartermaster Food and Container 
Institute for the Armed Forces, which | have the honor 
to command and which is staffed by able military and 
civilian specialists of whom [I cannot speak too highly. 


Presented, with 34 before the 


January 9, 1956 


Chicago Section, 


12 


J. D. Peterman 
Colonel, QmC Commandant 
master Food and Container Institute 
for the Armed Forces 


Vuorter 


\ll of these groups are deeply engaged in the food and 


container problems of today—or studying the problems 


anticipated for tomorrow. We shall come back to thes 
problems of today and tomorrow. But now, for bac! 
ground, let us look briefly at the problems of yesterday 

The Civil War Period. [et us consider first the ra 
tion picture as seen by the Johnny 


Doughboy of the 
Phe basic issue was simple—flour for bread on 
Hapjacks, a hunk of meat, green coffee beans, salt, 
pepper, sugar, vinegar and dry beans. The forever 
present Army bean of song and story. In view of the 
supranormal demand for calories in the military diet. 
it Is not surprising that one line of thinking persists in 
nulitary ration history—the daily need for bread and 
meat, or, in Civil War terms, “hardtack and bully beef.” 
foods that stick to the ribs, 
through 


are through long 


marches, “smoke and fire.” through the cold 
might watch 

Another line of thinking that has come right down 
through the vears is the hot meal—the one-hot-meal per 
day per man ideal. During the Civil War the hot meal 
was olten a camptire meal, cooked and eaten in the open 


(Continued on page 14) 


A FOR APPLE 


(MENICH 
IT. NAEF 


FIRMENICH 


INCORPORATED 


O WEST 18TH STREE 


T, NEW YORK 11 © FIRMENIC 


A for apple is the beginning of most primers. And apple is the first choice in flavor 
with most Americans, who enjoy an alphabet of apple dishes. To the distinguished 


family of Firmenich flavors, now enhancing many food products, is added 
that of Apple, captured by patient research and recreated by chemical skill. 
It is another Firmenich achievement, already welcomed by manufacturers who have 
added this popular flavor to their line of products; by others 
to improve those already established. Highly concentrated, stable, of the utmost 
fidelity and purity, Imitation Apple by Firmenich is offered with pride 
for your profitable use. Samples and technical data on request 


NOW CAPTURED IN IMITATION APPLE BY FIRMENICH 


H OF CANADA, LIMITED, 348 WALLACE AVENUE, TORONTO * Cr IFFICE: 61 NORTH MICHIGAN N AVENUE ° 3 EVA © PARIS © LONDON 
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Continued from page 12) of it. The saying went: you can win trom a gambles 
Company now and then; from the sutler neve 

Supplies were also brought m= by forage 

“liberated animals” being 


If these animals are 


the enemy  pernutted, 
less substantial Phe line 


Where time and 


established im more or 
quarters (Figure 1) 

brought to camp for slaughter 

representative of the pe riod, vou can see how tar we 

have come in the development of the beet animal. No 

n evidence in these Civil War period 


lrawing (Figure 4+) shows 


kitchens were 


choice cuts are 


“critters.” 
Let me recall to your minds in concluding this briet 
account of the Civil War ration story two great mat 


era— the great impetus give! 


ls 


trial contributions of the 
the canning industry and the introduction of canned 


evaporated milk by Gail Borden im 1856 \n earh 


form of soluble coffee was also tried out 


Post-Civil War Military Feeding. \iter the Civil 


concentrated largely on 


War military activity 
Indian Wars brought to t 


Western plains. The 


Bringing Up the Supplies. «lume slipment / 
Civil 


supplies in the i} War was by rail and by inland 

water routes. Food supplies were dumped | iphazardly Lf. ‘ 

it railheads (Figure 2). The mode of transport to reat 

areas and up to the lines was by means of .\rmy wager ' + bates 


Phe wagons carricd the munitions 
hev were virtually 4 


of war. Insofar as they carried food, thes 
nobile commissaries with cargoes of cook's kettles, ~ 
Dutch ens. barrels for obtaining water, the staple 

and candles and soap 


nts of the ration tissue, 


Bulk rations issued the Civil War “G. 1." made no (a 
concessions to the soldier's normal desire for contec ' Figure 4 
tions and sinular appetite-appeasing for cls 


there was the sutler, he garrison wav of life. It was here that 
worth 


and made a good thins 


re tare, 
systematized effort improve large-group 
began. For example, 
brought fresh vegetab®s into the menu 
son, Nebraska Territory, 500 acres of corn, whe 
toes, and turnips planted. old Fort Laranne,. 
area once used as a garrison 


lo supplement their aust 
wutheorized vende ol non-issue supplies 


man post exchange 


rardening was encouraged 


At Fort Atkn 


a historic shrine. the 


len is still in evidence 


vara 
For the plains ot 
features of rations: 


warfare attention had 

viven to the utilitaria namely, im 

perviousness to rough "handling and weather ; low space 
density ; ready use on 


characteristics ; calori 
Despite 


organize | and flexible re-supply 
“rationale for rations, 


weight 
expeditions ; 
awareness of this exce llent 
ble studies suggesting improvement by 
and the innovations 
the basic ration of the post-Civil War 
The flour, the hunk of bee 
the ancient and honot 


nota 
plist 
garden-fresh vegetables, 
pe riod 


f, the 


Clalls, 
example 
did not greatly chang 
cofttee beans and the beans 
able “ Army beans” —*ere still there. Improvement was 
effected almost solely by “embroidering” the basic issuc 

supplementing it wl garden produce and the game 


and wild berries and §ruit of the Western plains. It 1s 


(Continued on page 16) 


Figure 3 
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ANNOUNCING 


The Opening of Competition for the 


DODGE & OLCOTT, INC. 


annual award fer oulbstanding achtevement tn the 


Meal Lacking Indus fry 


to be presented during the 1956 meeting 
of the American Meat Institute 
Award consists of $1000 and a gold medal, and competition is open to any 
member of the industry, either active or closely associated, who has made a 
definite contribution to the growth and general welfare of the meat packing 
industry as a whole. 
Nominations may be made in all areas of RESEARCH, OPERATING or 
ENGINEERING, and there are no restrictions as to age, sex or nationality. 
A copy of the rules and an entry blank will be mailed on 
request. Nominations close on August 1, 1956. 
“ 
Cysontially jor 
OuR 157th VEAR OF SERVICE 
DODGE & OLCOTT, INC. 
tyes = 1798 180 Varick Street, New York 14, N. Y. 
Seles Offices in Principal Cities 
ESSENTIAL OILS * AROMATIC CHEMICALS + PERFUME BASES * FLAVOR BASES * DRY SOLUBLE SEASONINGS 


15 


| 
‘ 


(Continued from page 14) 


interesting to note that the basic issue, which was fixed 
by Congress, cost only 13 cents per ration—and a ration 
is by definition “enough food for one man for one day.” 
This was about half the cost of feeding a soldier's 
civilian counterpart of those days. 

World War I. World War | produced a remarkable 
and somewhat sudden improvement in military feeding 
(ne reason was the greater sophistication im .\merican 
food habits—and military feeding always follows na 
tional food habits. 
vance of the food industry itself. Still another reason 
was the enlistment in food and ration improvement o| 
\merican scientists (such as Dean Samuel Prescott of 
M.1.'T.) and industrial specialists. For the first time 
in military history, supplying adequate, wholesome food 
to the Armed Forces became a broad-gauge, effective 


\nother reason was the great ad 


enterprise, 

Curiously enough the basic issue of 1917 was not 
greatly changed over that of previous vears. The flour 
and the beans. But military 


and meat are stil there 


feeding rapidly moved out from the contines of the basic 


issue to include 
overseas at least, dehydrated foods, and (in modest 


wide variety of canned foods, and. 
quantities in terms of today ) such items as frozen beet 
and soluble cottee 

Perhaps the scene to remember out of World War | 
is that shown in Figure 5. This scene is probably repre 
sentative of food preparation in the A. E. F. segment of 
the combat zone of France. These cooks do 
not look too happy, but they are getting the job done im 
the face of combat stress and strain. We ought some 
day to be able to eliminate 90% of this type of effort 


and fly in the food, precooked, ready to-eat. 


Figure 5 


World War II. [vy the time of World War II inter 
est in packaged ration systems was keen. Instrumental 
in rousing and then capitalizing on this highly needed 
interest in streamlining rations was Colonel Rohland .\ 
Isker, commanding officer of the first Qm. subsistenc 
research laboratory, established in Chicago in 1936, 
and therefore mi\ earliest predecessor veryone is, or 
should be, aware of the magnificent job he did in adjust 
ing rations to the circumstances of military use in a 
mechanized, world-sized war—ineredibly advanced in 
weapons, tactics, and logistics over previous wars 

World War II packaged ration systems may bx 
quickly listed as: rations to meet area needs (the moun 
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tain ration, for example); rations for combat use (the 


C ration): rations for emergency short-time use (the 
K ration). Effort was made to tailor rations to the 
circumstances of modern military operations. In igure 


6 you can glimpse the end resulta © ration 


Figure 6 


eaten by Private Lloyd Culick who has been 1 the 
jungles of New Georgia and tor 12 davs has 
opportunity to take off his clothes. But he has | 
found sate food, and even if he had to eat it 
lid he has just removed from the can, it probably tasted 
OK Not like a holiday dinner, but considering the 
circumstances, good 

Present Rations and the Future. are we 
the Armed Forces doing today and what wall we | 
doing tomorrow to integrate in still greater degree the 
difficult business of feeding servicemen in the midst «1 
military activities more exacting even than those ol 
World War II? 

In the first place, we have effected, and have ha 
several vears of experience in conducting, a system 
coordination among the food research agencies of thy 
\rmy, Navy, and Force. 


to the Army of primary responsibility for Armed Forces 


Under the assignment 


food research an excellent working relationship now 
although each Service 


retains responsibility for solving food teed 


exists among the Services; 
ny 
problems peculiar to its needs the solutions are often 
attained by a division of research and development 
labor, thus avoiding duplication of effort and saving 
both time and funds. In broad terms—and running the 
chance of oversimplifying things—the Qm. Institute at 
Chicago works on food problems of concern to all thre 
Services ; the Navy Research and Development Facility 
at Bayonne, New Jersey, concentrates on food prepara 
tion, food handling, and food equipment problems 
peculiar to the Navy ashore and afloat; the \ir Force 


(Continued on page 32 following technical papers ) 
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ONLY GOOD FLAVORS can make these products tastier than they look. Pickle processors 
know from long experience that dependable year in, year out uniformity and super-quality of 
FRITZSCHE’S SPICING OILS is the one thing that contributes most to the appetizing 
goodness of their finished products. Remember: Your product is ONLY as good as its FLAVOR! 


For informative data on PICKLE spicing or PORT AUTHORITY BUILDING, 76 NINTH AVENUE, NEW YORK 11, N. Y. 


y other specific food or beverage flavori 
on F fi ag' BRANCH OFFICES end "STOCKS: Atlenta, Georgia, Boston, Massachusetts, “Chicago, Ulinoss, Cincinnati, 
need, write our Flavor Division, Dept. FT Obie, ‘Los Angeles, California, Philadelphia, Pennsyliama. San Francisco, Califorma, St. Lous, Missouri, 
Montreal and *Toronto, Canada and Mexico, D. F. FACTORY: Clifton, | 
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SELECTED ABSTRACTS... 


Compiled by H. A. Campbell 


ANALYTICAL METHODS 


A new and simple technic for the direct 
determination of the equilibrium 
relative humidity of foods. 

Mosset, D. A. A. Food Research, 20, 
415-23 (1955) 

A LiCl-cell, developed for the measure- 
ment of the dewpoint of air; has been 
adopted for the estn. of the equil. relative 
humidity of foods, resulting in a consider- 
able time saving. Values for foods and 
NaCl solns. correlated satisfactorily with 
the data derived from measurements ac 
cording to classical technics. Full descrip 
tion of app. is given 


Determination of some components in 
corn sirups by quantitative paper 
chromatography. 

Wuuistier, R. L., anp Hickson, J. L. 
inal. Chem., 27, 1514-17 (1955). 

Paper chromatography was demon- 
strated as a practical procedure for the 
quant. sepn. of nine corn sirup com- 
ponents. These components, in order of 
decreasing chromatographic mobility, have 
been tentatively identified as: glucose, 
maltose, isomaltose, maltotriose, isomalto- 
triose, maltotetraose, maltopentaose, mal- 
tohexadse, and maltopheptaose. The 9 
components, sepd. chromatographically, 
were quantitatively detd. by adsorptiome- 
tric techniques \ no. of corn. sirups 
differing in degree of hydrolysis were 
inalyzed. 


Separation and identification of cyclo- 
hexylsulfamate, dulcin, and saccha- 
rin by paper chromatography. 

L. C. J. Assoc. Offic. Agr. 
Chemists, 38, 943-6 (1955). 

The sweeteners are sepd. by paper 
chromatography in which acetone contain- 
ing ten % (v/v) each of ethyl acetate and 
NH,OH was used as the mobile solvent. 


BIOLOGICAL SCIENCES 
BIOCHEMISTRY 


Influence of moisture content on enzyme 
reactions in moisture-deficient food 
stuffs, flour, dough and bread. 

KiekMeIER, F.. Copuro, E. Z. 
Lebensm.-Untersuch, u-Forsch., 102, 7-12 
(1955) 
Enzymatic degradation of starch on 
storage could be shown in flour, dry bread 
Model expts. with 
indicated proteolytic 

Such activity 

could not be proven in bread and baked 


and wheat bread 
flour-H.O  mixt 
enzymes acting as amylase 


goods 


Action of chloramine-T and of ninhydrin 
on some synthetic oligopeptides. 
Cristo., P.. Benezecu, AND DE 
Pauret, A. C. Bull. soc. chim. France, 
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1955, 183-9; Chem. Abstr., 49, 125532 
(1955). 
Chloramine-T ninhydrin readily 


deaminate glycyl peptides but do not re 
act readily with those peptides in which 
the first amino acid is not glycine 


A new method for the direct isolation of 
glycine from protein hydrolyzates. 

Sevim, A. S. M., Er-Wanas, M. E. A., 
AND Ex-Sapr, M. M. Biochem. J., 61, 
177-9 (1955). 

A new method for the isolation of gly 
cine from protein hydrolyzates by its di 
rect pptn. with copper picrate is described 
The glycine-Cu picrate complex is readily 
decomposed by acids, and picric acid can 
easily be recovered. The introduction of 
undesirable reagents is avoided, and after 
the removal of glycine the hydrolyzate 
is left in a form suitable for the isolation 
of other amino acids. 


A comparison of casein and nitrocasein 
as substrates for proteinases. 

Fercuson, L. N., anp Lovrrup, 
Compt. rend. trav. lab. Carlshera Ser 
Chim., 29, 193-207 (1955). 

The relative merits of casein and nitro 
casein as substrates for proteinase detn. 
were compared. Casein was found to he 
nearly completely solubilized by pure and 
crude trypsin while nitrocasein is ren- 
dered almost completely trichloroacetic 
acid-soluble by crude trypsin but only 
50% trichloroacetic acid-soluble by pure 
trypsin. 


BOTANY 


Red tomatoes deficient in vitamin A. 

McCoitium, J. P. M. Canning Trade, 
78, 14, November, 1955. 

Good color and high vitamin A content 
in tomatoes cannot be had at the same 
time is indicated by work being done by 
J. P. McCollum at the Univ. of Hlinois. 
McCollum says that color in tomatoes is 
the result of two pigments — lycopene, 
which augments red color and carotene a 
detracting element. Because of the oppo 
site effect of carotene the researchers will 
decide which factor, color or vitamin A 
content, they will try to produce in new 
varieties of tomatoes. 


MICROBIOLOGY 


A device for growing bacterial popula- 

tions under steady state conditions. 

Fox, M. S., Szirarp, L. J. Gen. 
Physiol., 39, 261-6 (1955) 

A device for maiifitaining an exponen 
tially growing population of bacteria in 
the steady state of maximal growth rates 
is described. 

A strain of Escherichia coli with an un- 


usually high rate of auxotrophic 
mutation. 


GoLpsTEIN, A., AND Smoot, J. S.J 
Bacteriol., 70, 588-95 (1955). 

\ strain (ATCC 11887) of Escher 
ichia colt was described in which various 
auxotrophic mutants arise at phenom 
nally high rates, leading to mutant fre 
quencies of several percent in ordinary 
wild-type populations. This strain may 
serve as a useful tool in studying the 
causes of “spontaneous” mutation. 


A survey of the pigments of a number 
of chromogenic marine bacteria, with 
special reference to the carotenoids. 

Courinctoxn, D. axp Goopwin 
T. W. J. Bacteriol., 70, 568-71 (1955) 

A survey of a number of chromogenix 
marine bacteria indicates that the pie 
ments present are generally carotenoids 
Polyhydroxyxanthophylls) predominate 
and carotenes are rarely observed. This 
picture is also characteristic of nor 
marine bacteria. The pigment in Serratia 
marinorubra is prodigiosin. High pres 
sure has no effect on the synthesis oi 
carotenoids by marine bacteria 


NUTRITION 


Starches, sugars, and related factors af 
fecting liver fat and nitrogen bal- 
ances in adult rats fed low levels of 
amino acids. 

Womack, M., MarsHatt, M. \W 
J. Nutrition, 57, 193-201 (1955). 

Liver fat was reduced and negative N 
balances were decreased in adult protein 
depleted rats fed extra threonine, corn, 
rice or wheat starch, or corn dextrin, 
when compared with the levels found for 
animals fed diets contg. sucrose and low 
levels of amino acids. Doubling the essen 
tial amino acid intake of animals re 
ceiving sucrose, glucose or fructose re 
duced liver fat to normal or near normal 


values. 


Some observations on vitamin metabolism 
in germ-free rats. 

Luckey, 7 D., Preasants, J. 
Wacner, M., Gorpox, H. A., anno Rey 
Niers, J. A. J. Nutrition, 57, 169-82 
(1955). 

A vitamin balance study in germ-free 
rats showed that less niacin, riboflavin and 
biotin were excreted and accumulated i 
body tissues than were fed to the rat; 
quantities of pantothenic acid and vita 
min By excreted are equal to the amts 
fed; biosynthesis of inositol was not 
proven unequivocally; while vitamin B 
(measured as folic acid and citrovorum 
factor) was synthesized. Results from 
limited nos. of germ-free rats fed semi 
synthetic diets indicated that with an 0« 
casional exception the general metabolism 
of germ-free rats is very similar to that 
of conventional rats. A dietary source of 
biotin is required by germ-free rats. The 
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Look to Sunkist 


for progressive research 
in food processing 


Yes, in every field of food processing, the Sunkist 
Exchange 


Oil of Orange 
Always consistent, always 
outstanding in flavor, strength 
and aroma. An essence you 
can rely on. Made from fruit 
grown in the famous Sunkist 
groves of California. 


Growers laboratories are making ever-widening 


contributions to the increased quality of food 
products. Here are some typical Exchange Brand 


product developments. 


The 4-to-1 favorite over all 
other lemon oils combined! 
The reason is the superior 


Exchange flavor that comes only from 
California-grown lemons 


Oil of Lemon 
processed by exacting Sunkist 


standards. 


Exchange 

Preserver s Here is even jell strength that 
Pectin gives you consistent, complete 


reliability in setting control. 


Exchange 

Low Methoxyl Pectin 

A natural fruit pectin that 
jells without sugar. Com- 
pletely tasteless, permit- 
ting the use of the most 
delicate flavors. Pies made 
with Exchange Low Methoxy! 

Pectin won't “run” or “weep” : 
when cut—and you have 
never tasted such natural 

juicy fruit flavor. Famous too 

for aspics, jellied fruit or vege- 

table salads, dietetic preserves 


or non-sugar jells. 


Exchange 
Lemon Juice 


Nothing can match lemon 
juice for bringing out the nat- 
ural flavor of any food prod- 
uct. It’s a superior acidulant 
in the preparation of mayon- 
naise, fruit cocktail, figs, fruit 
nectar, prunes and other 
heavy-syrup products. Highly 
effective as an anti-oxidant in 
processing frozen foods. Cit- 
ric acid molecules have also 400 W 
been established as effective 99 H 
in the retarding of mold 318 
growth. Available in concen- 

trated or single strength form. 


Sunkist Growers 


EPARTMENT ¢ ONTARIO, CALIFORNIA 
adison Street, Chicago 6, Illinois 

n Street, New York 13, N.Y. 
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Staley’s 


Products from 
Corn | 
and Soybeans 


..-from Insecticide Sprays 
to Linoleum 
to Bakery Goods 


LO-FAT™ POWDERED 


/ extracten 


LECITHINATED HI-FAT 


SOY FLOURS 


A boon to bakers and the food 
processing industry, Staley’s 
Soy Flours add high quality 
protein value to all food prod- 
ucts. (2 lbs. of Staley’s Soy 
Flour pack the protein content 
of 6 dozen eggs). Soy flours help 
to retain moisture and fresh- 
ness, add to body and texture, 
and bring out color and flavor. 
Lecithinated soy flour supplies 
needed emulsifier and antioxi- 
dant properties. Staley’s Soy 
Flours offer desirable proper- 
ties to industrial users, too, in 
paint, insecticide, linoleum, ply- 
wood, and paper coating fields. 

Processed by special solvent 
extraction methods, 5 kinds of 
Staley’s soy flours are avail- 
able. Your Staley representa- 
tive will be glad to discuss your 
needs and recommend the grade 
best suited for your processes. 
Or write for complete data. 


For information about other 
quolity Staley industrial prod- 
ucts: Lecithin, Starches, Corn 
Steep Liquor, Corn Syrups, Soy 


A. E. STALEY 


\ Staley 


DECATUR, 
MLLINOIS 
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main 


retarded growth, eventual loss of wt., alo 


symptoms of biotin deficiency were 
pecia, dermatitis and skin ulcers 


The percentage of protein in corn and 
its nutritional properties. 


Hocan, A. G., Gintesrie, G. T., Koe 
rurK, B. | AND FLYNN, 
L. M. J. Nutrition, 57, 225 37 (1955) 

High protein corn dict contained 


of protein and gave slight response to 


tryptophan. Responses were larger when 
either lysine or micotinic acid were given 
Low protein corn dict contained 7 pro 
tein and the rats which consumed it gave 
no response to single addns. of tryptophan 


or nicotinic acid or combinations of it 


The effect of fat level of the diet on gen- 
eral nutrition. XVI. A compirison 
of linoleate and linolenate in satis- 
fying the essential fatty acid re- 
quirement for pregnancy and lacta- 


tion. 

Deven, H. J.. Martin, C. R., Ann 
Avrin-Siater, R. B. J. Nutrition, 37, 
297-302 (1955) 

Linolenate was found to be less effec 
tive than linoleate at all levels studied 
However, when mixts. of linoleate and 
linolenate were given, the potency of 
linolenate was found to be equal if not 


than that of an total dose 


of linoleate 


greater equiy 


Dental caries in the albino rat in relation 
to the chemical composition of the 
teeth and of the diet. I. Effect of 
prenatal and postnatal feeding of 
high protein, high fat and high car- 
bohydrate diets. 

Hato, J.. W., Law, M. L 
Bentiey, K. D. J 
215-23 (1955) 

The postnatal effect of a high-sucrose, 
high-fat diet on the 
mineral compn. of the teeth of albino rats 
studied by feeding these diets for a 


high-protein or 


were 
period of 150 days from weaning. The 
mothers of these animals had been fed 
stock diet. The prenatal effects 
studied by feeding these diets to ani 
mothers had 
diets and fed the 
and lactation 


only a 
were 
mals whose been raised on 
same dicts during 

The preponder 


ance of any one of the major foodstuffs in 


these 


pregnancy 


the diet had neither a prenatal nor post 
natal influence 
the teeth The cariogenicity of 
the high-sucrose with the 
high-fat and high-protein diets and can 


on the mineral compn. of 
greater 
is compared 


not be ascribed to any changes induced 
in the mineral compn. of the teeth by a 
preponderance of sucrose in the diet 


The effects of sitosterol on serum lipids. 

Best, M. M., Dunnam, C. H.. Van 
Loon, E. J.. anp Watnen, J. O. dm. J 
Ved. Sct., 19, 61 (1955) lm. J. Clin 
Vutr., 3, 526 (1955) 

The plant sterol, beta sitosterol in 20-25 
gram doses, was given daily for a 
longed period to 14 patients. A 
lowering of serum cholesterol, total lipids, 
neutral fat. and lipid phosphorus was ob 
served. It was believed that the sitosterol 


pro 
sustained 


estertheation m= the prt 


competes lor 
of cholesterol absorption 


Progress report on canine nutrition. 


McCay, M llour and lecvd 
(1), 6 (1955); Prol sir. 2 25698 
(1955) 

A 3-year study indicates that metin 
Is useful in dog teed contg. low level 
meat scrap 


PHARMACOLOGY AND 
TOXICOLOGY 


Study of possible complex formation be 
tween macromolecules and certain 
pharmaceuticals IX. Formation of 
iodine-iodide complexes with poly 
ethylene glycol. 

| 

Im. Pharm ss 44, 668-78 

(1955) 


GuTTMAN, D. 


Investigation of the « 


tion betwee polyethylen 


iodine in an todine-potassium rodid 


system has shown that at high triodi 


conens. and low tree todine 


insol. complex having ston 


ratio of one mole of potassium triods 


approx. 10 monomeric units of tl 


mer is reversibly formed. The 
both complexing 


pendene ws of 
on todine, Pree 


sented im this report 1} 


a Na todicde 


the formation of an ou 


system also re 


Bromine in th 


been shown to form at rsib 


presence at 
has also 
with polyethyl 


insol. complex 


Studies in vanadium toxicology. 
Mountain, J. 1 
STOKINGER, H 
494-502 (1955) 
\ highly ser 


mat 


STOCKEI 


Irch. Ind. Health, 12 


sitive test of 
Ligon was demonstrated 


depends on the quant. measuren 


sulfur-contg. ammo acid cystine 
fingernails of vanadium-exposed 
Values of 
that of 


indicative ot 


depressed 


abnorma 


CVstinie 
normal are cor 
and altered wl 


mitabolism brought about by v 
in the 


to effect a 


tria 
suthcient, but very 
alike witl 


values irre spree 


absence of other ce 
similar chat 
workers with 
exposures, respond 
fingernail cystine 

the character of the 


which they 


vanadium materia 


ive beer exposed 


PHYSIOLOGY AND MEDICINE 


On the question of formation of benzoi 
acid in animal body. 
BerNHARD, VUILLEUMIED 
Brupacuer, G. Chin feta 
38, 1438-44 (1955) 


Rats administered benzoic acid labelled 
with ¢ display practically ne 
activity in the expired CO) \tter a short 
time 90% of the applied activity can be 
demonstrated in hippuric or benzoic acid 
of the urine 


Stress and the vascular system. 
(1955) 


riatrics, 
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For Processed Powdered Products Requiring Milk or Water 


PERMASEAL FLAVOR 


Here is a new standard of quality and stability in 
powdered flavors at a new low in cost! 

Because of their exceptional solubility in milk or water, 
many Permaseal Flavor Crystals offer special advan- 
tages in products such as cake mixes, instant icings 
and frostings, powdered ice cream mixes, puddings 
and pie fillings, summer drink powders and other pow- 
dered preparations. They are also highly suitable for 
use in low calorie foods and all low calorie powdered 
products. 

Permaseal Flavor Crystals are available in raspberry, 
strawberry, vanilla, chocolate, butterscotch, banana, 


coconut, peach and other flavors. We invite you to 
write for samples and more complete information. 


*Trade-mark 


330 West 42nd Street, New York 36, New York 


Inc. 
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(Continued from page 20) 

A review of the chemistry of vascular 
deterioration, stressing the changes m 
lipid constituents of blood and their possi 
ble relation to development of an atheros- 


clerosis. 


Ketocholanic acids as an adjunct in man- 

agement of high fat diet allergies. 

Lepore, J. J. Am. J. Digest. Diseases, 
22, 318-9 (1955) 

Three cases of allergy to fatty foods 
are reported. Favorable clinical results 
were obtained by low fat diet and Triketol 
therapy The clearing of the allergi 
condition was permanent in spite of re 
turn to ingestion of tatty foods without 
medication. These experiences 
that the faulty tat metabolism was of a 


suggest 
temporary nature 


Relation of dietary fat to the absorption 
and elimination of exogenous and 
endogenous cholesterol. 

KARVINEN, E.. AND 

Physiol., 183, 86-90 


TsuneG-Min, | 
Ivy, A. ¢ lon. J 
(1955) 

Tallow, corn oil, triolein, oleic acid, 
triclaidin, tripalmitin, and palmitic acid 
It was found that oleic aci 
slightly 


were studied 
definitely and tallow decreasec 
the endogenous elimination ot cholestero 
(CS), whereas corn oil and triolein defi 
nitely increased it. Oleic acid augmentec 
the absorption of exogenous (dietary) CS 
to a greater extent than a low-melting tal 
low, corn oil and triolein. Tripalmitin 
trielaidin and palmitic acid actually de 
creased the absorption of CS. With the 
exception of triolein, the %e of dietary CS 
absorbed varied directly with the “ of 
utilization of the fat fed with the CS 
The extent of utilization and the m.p. of 
the fats used, and the solubility of CS in 
them did not adequately explain these 
It was suggested that results 
of esterification and 


differences 
ta study of the ease 
relative abs rbability of the esters of CS 
may provide the explanatior 


Absorption of dihydrocholesterol and 
soya sterols by the rat’s intestine. 
Ivy, A. ¢ Psunc-Min, | 

VINEN, E im. J. Physiol., 


(1955). 


AND Kar 


183, 79-85 


The results indicate that dihydrocholes 
terol and soya sterols decrease the absorp 
tion of cholesterol by competing for the 
total capacity of the 
mechanism on the basis of their relative 
absorbabilities 


sterol absorptive 


ENGINEERING AND PLANT 
EQUIPMENT 


Dryers and drying costs. 
Russert, R. J. Chem. Eng 
Ouart., 5, 96-104 (1955) 


Costs, 


various 
sheets 


Summary article describing 


types of dryers available, flow 
showing processes, and charts showing 


how to estimate drying costs 
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Drying design and costs. 

LappLe, W. Crark, W. EL. AND 
Dyppat, E. C. Chem. Eng.. 62. 177-200, 
November (1955) 

The application of modern drying 
theory towards the design of com. dryers 
is discussed. Equipment cost data ts cor 
related showing the actual data that th 
Estimates of 


correlation is based on 


dryer operating costs are also given 


Relative performance of sieve and bub- 
ble-cap plates. 

Jones, J. B., Py e, ¢ hem. Ene 
Progress, 31, 424-28 (1955) 

The authors compare the sieve plat 
and the bubble-cap plates with regard to 
pressure drop, plate efhciency, entran 
ment characteristics and cost. The siev: 
plate is found to be superior 


Correlation of experimental data on the 
disintegration of liquid jets. 

Miesse, C. C. J/nd. Eng. Chem., 47, 
1690-1701 (1955). 

Theories of jet disintegration are sum 
marized and evaluated and data of other 
investigators is compared with data ob 
tained experimentally. An extensive pro 
gram of research is recommended to cor 
firm validity of these correlations and to 
investigate variables not considered so far. 


Ultrasonic gas analyzer. 

Knrazuk, M., AND Prepicer, 
/nstruments, 28, 1916-17 (1955) 

An app. is described that is capable of 
detecting a change of 0.01% in the oxy 
gen concen. of a gas. This ts particularly 
useful in basal metabolism studies 


How to find best site for new plant. 
Brerwert, D. V., anv Krone, F. A 
Chem. Eng., 62, 191-7, December (1955) 
\ review of detg. the economic aspects 
# plant location, put forth in a series of 
logical steps to aid management in making 


a tinal decision. 


FOOD 
AND FOOD TECHNOLOGY 


BAKING AND BAKERY PRODUCTS 


A comparison of the effects of bromate 
and calcium stearyl-2 lactylate on 
bread quality. 

THompson, J. B. AND BuppEMEYER, 

B. D. Cereal Chem., 32, 493-8 (1955). 

Ca stearyl-2 lactylate caused an im 
provement in bread quality 
extent and kind to that brought about by 

KBrOs. The effects of the two improvers 

were additive but were probably due to 

different modifications of the dough 


similar im 


The diffusion of carbon dioxide through 
fermenting bread sponges. 
SurTLE, J. G., AND Swutiivan, B 
Cereal Chem., 32, 488-92 (1955) 
Radioactive CO. was used to test the 
permeability of fermenting 
CO. Results showed that the CO. re 
tained above a fermenting dough in cabi 
net fermentation ts easily capable of dit 


sponges to 


fusing back into the sponge ever 

the developing internal gas pressu 
the mass. The data support the ft 
fusion theory suggested by Sulliy 


Richards 


Gluten oxidizing capacity of soya. 
\Np LeakmMontu, E. M 


Industry, 39 1220-21 


Logan, J. L.. 
Chemistry 
(1955) 

Experiments show that raw soy: 
produces oxidation of gluten and 
quent strengthening of dough contrary to 
previous reports which stated that addi 
ot sova reduces dough strength 


Temperature triggered. 

Vonsanto Mag (et.-Nov 
(1955) 

\ new controlled leavening 
calcium phosphate has beet 
by Monsanto Phe retains 
alkalinity in normal room temps., does 1 


product 


absorb moisture 


trom the air and 


temps. of 170° or more turn it i 
acid. In dry mix it has a long she 
stable 


and will) remain 


storage and shipping conditions 


COCOA PRODUCTS 


Improving cacao butter by hydrogenation 
or isomerization. 
NEWMAN, A. A, 
286-9 (1955) 
Cacao butter characteristics 
proved either by hydrogenation 
zation. Fat bloom in finished 
can be controlled by these treatme 
hydroge Nation process being more 
live 


FATS AND OILS 


Carbonyl compounds in rancid corn oil. 
Buss, C. D., anp Mackinney, G. J 
lm. Otl Chemists’ Soc.. 32, 487-9 (1955) 
Fourteen petr. ether-sol. and insol 
dinitrophenylhydrazine derivs. were iso 
lated from rancid corn oil and thei 


properties discussed. Evidence suggests 


that »-undecanal and = »n-undecenal are 
among the components of the rancid ot 


FLAVORS AND FLAVORING 


Imitation cherry flavor. 

Jacoss, M. B. Am. Perfumer 
Oil Rev., 66, 52-4, September (1955 

\ review is given of the investigations 
on the compn. of natural cherry flavors 
Suggested formulations are given 


FRUIT AND FRUIT JUICES 


Glutamic acid decarboxylase of lemons 
and oranges. 

A\xeLrop, B., JANG, LAWRENC! 
J. M. J. Agr. Food Chem., 3, 1039-41 
(1955). 

The flavedo of lemon and orange fruit 
is among the richest plant sources ot 
glutamic acid decarboxylase hitherto re 
Even a most rudimentary frac 
enzyme from 


ported 
tionation of the 


range 
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help the FoodjIndustry produce better products 


> baht Time AND AGAIN Sterwin Service 
Products and Re 
‘ search have enhanced 

Reseal ch and Testing a good product’s salability by addi 
y by adding 

win customers served by huge Ster more taste-~ rf 

re taste-appeal, eye-appeal, health- 
appeal. Find out how Sterwin men 


Winthrop Research Institute - 
the world’s largest research laboratories. 
Constantly working to improve existing 
products -. _and to originate new products 


and processes. 


materials and methods can help you 


CONTACT YOUR STERWIN REPRESENTATIVE 
OR WRITE DIRECT TO: 
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Hlavedo yields a prepn. with an activity of 
about 40,000 cu. mm. of COs per hr. per 
mg. of protein N 


MEAT AND FISH 


Effect of irradiation on meat fats. 
Lewis, U. J.. AND 
S. J. .lur. Food Chem., 


Sripney, M., 
SCH WEIGERT, B 
3, 958-60 (1955) 

Studies on chem. changes in meats dur 
ing irradiation were directed to meat fats 
Oftf-odors produced during irradiation of 
certain meats at sterilization levels do not 
arise directly from chem. changes in the 
meat fats. Oxidative changes (peroxide, 
carbonyl, and free fatty acid formation) 
marked irradiation or 
storage, if the 


are not during 


subsequent presence of 


OXVZen ts minimize d 


POTATOES 


Phenolic compounds in potato tissue. 

Cueine, R. C.. AND HANNING, F. Food 
Research, 20, 506-11 (1955) 

Tannins were found to be more coned. 
in the skins that in the center flesh. There 
was a slightly greater content of tannins 
in the stem end than the bud end. No 
correlation could be established between 
color scores and tannin content of vari 
ous varieties and samples. By paper 
chromatographic technic, chlorogenic acid 
was tound to be the only tannin-like sub- 
stance present in detectable amts. in exts. 
obtained from the skins, the discolored 
areas and the center flesh In addn., in 
the skin extract, caffeic acid was present 
.-Tyrosine was found to be present in 
detectable amts. in the 
and the center flesh of the tubers. 


dis¢ olored arcas 


Crystalline inhibitors of trypsin from 
potato. 
Sowonte, AND Ampere, K. S 


176, 972 (1955) 


Vature, 


\ method of prepg. the potato inhibitor 
fractions as well as the different physico- 
chem. properties are reported 


The effect of nitrogen fertilization upon 

potato yields and chipping quality. 

Eastwoop, T.. ano Warts, J] 
Potato J., 32, 388-9 (1955) 

The various N levels used had no 
influence, directly or indirectly, upon the 
percent of reducing sugar in the tubers, 
the keeping quality of the tubers in curing 
or conditioning storage, the keeping qual- 
ity of the potatoes it 
storage, and upon the taste of the potato 


previous cool cold 


chips. 


PRESERVATION AND 
STERILIZATION 


Chlortetracycline in the prevention of 
bacterial spoilage of certain foods. 
Denton, J. J. Assoc. Food & 
Officials, U. S., 19, 151-4 (1955) 
Chlortetracycline was found to be the 
most effective antibiotic against food 
spoilage bacteria in 3 major commodi 
ties; fish, beef and poultry 
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FOOD TECHNOLOGY, 


SEASONINGS 


Antioxidant properties of spices in oil- 
in-water emulsions. 

Cuipauct, J. R.. Mizuno, G. R., AND 
Lunpperc, W. ©. Food Research, 20, 
443-48 (1955) 

All of 32 spices studied protected the 
emulsion against QO, absorption. Cloves 
were extremely effective. 
with antioxidant indexes greater than 5.0 


Other spices 


were: allspice, cardamon, cassia, cinna 
mon, ginger, nutmeg, 
black pepper, pepper, 

sage, savory, thyme, and turmeric 


mace, oregano, 


white rosemary 


SUGARS, STARCHES AND SIRUPS 


The constitution of a modified starch 
from malted barley. 

G. O., Hirst, E. L.. ann 
McArtuur, W. J. Chem. Soc., 3075-81 
(1955). 

The starch from malted barley has beer 
isolated and shown to contain 26.00¢ of 
amylose. Methylation showed that the amy- 
lose consisted of unbranched chains con 
taining an av. of ca. 330 glucose residues 
Methylation end-group assay, supported 
by S-amylolysis and periodate oxidation, 
indicated that the amylopectin contained 
the normal type of branched structure, 
but with one non-reducing terminal group 
per 1841 glucose residues. It is con 
cluded that during the malting of barley 
enzymi 
outer 


the amylopectin has undergone 
attack causing shortening of the 
chains but with retention of the branched 
structure, while the amylose component 
has been relatively little degraded. 


TASTE AND TASTE TESTING 


Development of a scale for measuring 
soldiers food preferences. 

Peryam, D. R., AND TuHurstone, L. | 
Food Research, 20, 512-20 (1955) 

Attempts were made to improve the 
deficiencies of the “hedonic scale.” \l 
though the objective was not reached, the 
following important points were proved. 
No consistent re lationship is found be 
tween reliability and no. of intervals on 
the scale. Larger scales, up to 9 intervals, 
tend to be more sensitive to differences 
Elimination of the “neu- 
be beneficial. 


among foods. 
tral” category 
Bajance is not an essential feature of a 


seems to 


rating scale 


ORGANIC CHEMISTRY 


The rate of inversion of sucrose in the 
presence of sulphate. 

GuGceENHEIM, E. A., Hope, D. L., ann 
Prue, J. E. Trans. Faraday Soc., 31. 
1387-91 (1955). 

The rate of inversion of sucrose was 
measured in aq. mixts. of bisulphate and 
sulphate at 25° C. The measured rates 
agree within about 1% with values calcd. 
from previously detd. values of the acidity 
constant of HSO; and of the primary 
kinetic salt effect, without the introduc- 
tion of any new adjustable parameters 


PHYSICAL RESEARCH 


A comparison of the properties of vari- 

ous preparations of sodium alginate. 
Goring, D. A. ANd 
Appl. Chem., 3, 374-8 


Vincent, D. L., 
Younes, J 
(1955). 

Fifteen specimens of Na alginate were 
prepd. from various brown algae and t! 
degree of purity and phys. properties such 
is Viscosity, optical activity, ionic mobility 


and sedimentation rate were measured 


MISCELLANEOUS 
INFORMATION 


Food wastes made into profitable product. 

Bonn, H. Eng., 27, 84 (1955 

\ process Is described by whicl ail 
carded citrus pulp, corn cobs, frur and 
vegetable refuse, coffee grounds, ete. are 
converted by bacterial cultures to as 
ganic fertilizer. The process require 
16-24 days. 


Humidity and corrosion. 

Amapier, H. RK Vature, 176, 1082 
(1955). 

Table is presented showing that cor 
rosion at 2 sites of roughly equal humidity 
may range from “highest anywhere” to 
less than in rural places, the operative 
variant being salinity 


PATENTS 


Process of preparing an aluminum case- 
inate. 
Paterson, L. O. 2,721,861, October 25 
1955 
\ process of prepg. an acid-sol. Al 
proteinate useful as an antacid 


Stabilization of organic compounds. 

Rosenwarp, R. H. Assignor to Uni 
versal Oil Products Company. 2,721,804 
October 25, 1955 

A method of stabilizing a fatty ma 
terial against rancidity which comprises 
incorporating therein a stabilizing amt 
of an antioxidant compn. comprising from 
about 1 to about 20 parts by wt. of 2.4.6 
tri-alkylphenol and from about 1 to about 
20 parts by wt. of NDGA. 


Method of producing frozen citrus con- 
centrate of improved stability. 
Brown, W. W.. 
Maid 


SRENT, J. A., 
Roy, W. R. Assignors to Minut 
( ‘orporation. 2,724,652, November 
1955 


A process of concg. orange juice whic 
comprises sepg. the juice into a_ pulp 
fraction and a liquid fraction contg. less 
than 3% pulp, pasteurizing the pulp frac- 
tion by maintaining it at a temp. between 
135 and 185° F. for not more than 3 
minutes, cooling the pasteurized pulp frac 
tion, concg. the liquid fraction to approx. 
60° Brix at a temp. below sterilization 
temp., mixing the cooled pasteurized pulp 
fraction with the conced. liquid fraction 


CORN SYRUP SOLIDS 


The cured, smoked, preserved and luncheon meats you 
prepare and market need the advantages offered by 
FRODEX (corn syrup solids ) 

Acting as a color retaimer, moistdre conditioner and bind- 
ing and emulsifying agent, FRODEX is a pure, white, 
fine powdered mixture of dextrose, maltose, higher sugars 
and edible dextrines (pro-sugars ) 

FRODEX mixes easily, comes in either powdered or 
granular form. FRODEX minimizes color loss during 
processing, storage and display, extends shelf life, reduces 
shrinkage. minimizes watering off, adds stability to high 
fat-content products. firms the body and will not mask 


delicate meat and spice flavors. 


The full skill and facilities of the FRODEX technical 
laboratories are at your disposal for the solution of pro- 


duction problems, or product development. 


Write for full information and complete data on 
FRODEX for luncheon and other meat products. 
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Food Fresh. 


Increase Perishable Supply THF 
try and fish, requiring no changes 


r foods for the processing proe pedures 
y bv a revolu- |!" standard cies A few gravis 


rk—A new era of more and freshe 


You may have felt people were ready for pre- Acronized ends the usual “incubator effect” of pack- 
packaged poultry ... but the nationwide reception aging, and maintains freshness without changing the 
given the announcement of Acronized chicken has poultry’s odor, color, or taste. 


proved it! 
; Yet Acronized requires virtually no change in your 

No event in poultry history has ever launched such i ee 
processing routine! You simply add Acronized solu- 

an of enthusiastic comment. For this new 
process effectively prolongs the freshnc f fresh tion to your chill tanks. Then, whether vou pack the 
effec rie s ‘SS esh- 
killed poultry, and now makes possible centralized birds individuals or in bulk, the growth of poilage 
pre-packaging bacteria is retarded all the way to the consumer. 


ACRONIZED is the process cleared by the Govern- Now, while public interest is gaining momentum, is 
ment for use of an antibiotic in food processing. It is the time to protect your poultry with this revolu- 
an exclusive development of American Cyanamid tionary new process. Write today for details on how 
Company based on its chlortetracycline, which years your plant may qualify for the Acronized franchise. 
of testing and research have proved the most effec- 

tive of all known antibiotics for maintaining AMERICAN CYANAMID COMPANY 


food freshness. Fine Chemicals Division, 30 Rockefeller Plaza, New York 20, N.Y. 
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IMITATION 
PINEAPPLE Another top quality product of the Un- 
verer laboratories. Samples and teehnieal 


FLAVOR information. on the use of this flavor in 
No. 3247 vour product will be supplied on request, 


Plant and Laboratories, Totowa, New Jersey 
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Development of a Frozen Pea Reference sii as 
Standard for Taste Tests Involving 


12, 1 bany 10, California 


Manuscript received December 12, 19 


The purpose of the investigation was to find means for preserving frozen pea sample so 
that it would not develop any off-flavor during one year of storage. Such a sample was needed 
as a reference and control sample for taste tests involving storage. When peas were handled 
and processed under excellent conditions, judges could not distinguish between the following 
pairs of samples: (a) packs stored in air and in nitrogen for 13 months at —60 F.; (b) packs 
stored in air at —30 F. and at —60 F. for 13 months; and (c) packs in air or nitrogen stored 
13 months at 60° F. and freshly prepared packs of comparable raw material. Air packs, 
hermetically sealed, of frozen peas stored at —30 F. or below are recommended for controls 


in taste-panel work when storage time does not exceed 13 months. 


\ taste test for the purpose of determining flavor I t vals were used 
stability of a food durin y storage 1s most use ful when I > vided 4 lots ot 
It includes a control Sapte that does net chang during 79 to 83 for these 
the test period. Control samples stored at 10° FF. and lot Each lug of peas the field as soon as 
30) had been used re utinely 111 this laboratory inl it t ite were trans 
storage studies with frozen peas, and they were known ferred to a I they i d the Labora- 
, tory | bulk of each | i roces mmediately at Vas 
to retain their flavor reasonably well. Llowever, con itely and wa 
nt ro rs alter rvest or minutes alter 
Clusive evidence ot Was not avaliable ling Slight oer rred for the hand 
The present investigation was undertaken to produce elled peas 
frozen pea sample that did not develop off-flavor dur Standard processing pt ! 4 s follows: The pods 
y one vear and to establish its relhabilitv as firmly as rei nically s t raded, sizes 9 to 9 
e being retai ( by brine separation 
it 1s possible to do with a perishabl food Such a con 4 ? 
oh, | vas not necessarv | t iring ind-picking 
trol sample would be used then in routine taste tests | peas were blan f] os r 60 seconds, fog 
either as a hidden control or as a labeled reference, o1 ‘ 1 for 2 minutes, and tr t , i fan in a room at 
more often for both purposes 10" J lanched peas 
pproaches to the problem seemed possible 1 ‘ so upproximately 
1] 10° F. they were pac \ tin cans, hermetically 
le? Was t tore peas % er and | er ten) rature led. and transferred tora t 60° | Variations from 
until a leve was reached where judge S ould not dis is standard process for t rent tests are reported below. 
tinguish between the last tw \nother approach was | following groups of samples re evaluated by judges 
to compare peas ot one harvest vear, stored under the : ‘ a I-shelled peas, 
‘ 2) hours after harvest b) blanched machine- and hand-shelled 
most conditions, wit Iresh peas ¢ the next 11 
. ; ; is prepared by t standard process wiblanched, hand 
arvest cal Phere Vas a possibility with the latter n ‘ 60° F (c) 
ipproach, of course, that the raw material of the 2 vears standard-process 1 t 1 at —60° |] 30° F.. and —10° F 
might differ because of climatic or other growing con for 4.8. 10. and 1l3n t ! (d) 1949 air and nitrogen packs 
ditions. Both techniques were used tored 13 months at —60° | 1950 ai <s stored 1 month 
| 
raw pcas Were carefully selected then 
handled and processed under the best conditions known COOKING AND APPRAISAL PROCEDURES 
Preparation variabl included machine and hand Three hundred grams of ft n or fresh peas were added to 
shelling and mitrogen and an packing. Storage tem 150 ml. of boiling distilled water and cooked for 5 minutes afte 
peratures investigated were 60° F., 30° F., and resumption of boiling (unblat | frozen peas were boiled 6 
10° FF. Freshly frozen samples were compared with = sage Drained cooked 
het! peas with 100 ml. of cox 1¢ r were disintegrated in a kitchen 
fresh peas of the same lot in order to determine whether 
flavor Was iffected by ] rocessing alone, withou stor lrops of red vegetable « ring were added to mask any color 
age. .\t the termination of the experiment nitrogen and differences that might exi 
air pac ks stored 13 months at 60° F. were ce mpared Samples were ranked by 10 to 12 trained, selecte judges Mi 
, . . order of increasing amount f off-flavor, rank 1 indicating least 
with freshly processed peas of similar history from the rar ; 
ff-fla \ labeled reference of standard-process peas was 
next hat vest year ubmitted at each tast SI reas ol e harvest lot wer« 
tasted together and tl r of samples was randomized 


RAW MATERIAL AND PROCESSING PROCEDURES Individual ranks for test were treated statistically by 


nalvsis of nd lunes wer ley Sources 
The peas for the main investigation were Morse’s No. 9, an analysts Of Variance 2 values were calculated.” Source 

) riati onsidered ere t it ( t tr 
improved Laxton’s Progress variety. They were grown in 1949 f variation considered re treatmet treatment by judge 
under conditions for fresh market peas on non-irrigated land 

Observe roes \lear Smallect \ 
near Half Moon Bay in the California coastal area. This variety served g Largest Mea illest Meat 
is used for freezing preservation as well as for the fresh market ican Square of Eaves 


\ No. of Judgments Per Treatment 


tables for g values have been given by Pearsor 


The storage was an insulated cabinet refrigerated with dry 
The actual temperature fluctuated substantially but rarely Significance 
and Hartle y 


ose above 60° F 


| 
| 
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11s 
treatment by replicate interaction, and remainder 
li both interactions were non-significant, their variances were 


pooled with error variance Vhen the g value was significant, 


the Tukey least significant difference value (5% level) for 


all pairs of treatment means was calculated 


PRELIMINARY INVESTIGATIONS 


Methods. |<xtensive preliminary work was don 
with two harvest lots of Giant Stride peas in 1948 
Handling and processing procedures were the same as 
those used in 1949 except that peas of sizes 3 to 6 in 
clusive were used 

Drained whole peas were evaluated by the modifica 
tion of the triangle test described by Lindquist et al. (5) 
“ix replications (all possible orders of the 3 samples} 
of each harvest lot and each temperature comparison 
were included, giving 72 to 8&8 judgments per test 

Results. Comparison of lot | peas stored at —00° F 
ind 10° F. showed that differences were not signifi 
cant when peas were stored 3.5 or 5 months, but thes 
were significant after 7 months of storage. In the latte: 
case peas stored at 10° F. had the larger amount of 
tt-flaver. For harvest lot 2, differences were signifi 
cant for all periods tested, namely 4.5, 5.5, and 7 months 

The more rapid development of off-flavor in lot 2 
peas probably was due to the fact that they were less 


Che tenderometer reading of lot 2 


mature than lot 1 
peas was 85 and lot 1, 94. Unpublished work in this 
Laboratory has shown that less mature peas in this 
tenderometer range developed off-flavor with shorter 
storage periods at a given temperature than did more 
mature peas 

Hardy (3) and Hunter 
ll and pheophytin (2) showed 


/) color measurements of 
conversion of chloropl 
the same trends of change in the two lots of peas as the 
judges found 

The findings mentioned above and the unpublished 
work relative to the influence of maturity were the basis 
for use of quite immature peas in the main investigation 
It was considered desirable to conduct the investigation 
with peas which were especially susceptible to flavor 
deterioration 

There were no significant differences between peas 
stored at 60° FF. and at 30° F. for either harvest 
lot for any storage time tested. The longest periods 
tested were 9 months for lot 1 peas and 10 months for 
lot 2 peas 

MAIN INVESTIGATION 

Results and discussion. [he average off-flavor rank 

ings and significance data for all tests of 1949 are sum 


l Section .\ of the table shows that 


marized in Table 1 
the freezing process alone did not influence flavor of the 
peas. The pods for the fresh peas had been heavily iced 
during the first 5 hours after harvest, and they were 
held in a room at 33° F. during the next 15 hours while 
waiting for the processed material to become available. 
Boggs and lalburt (/) showed that flavor change did 
not occur in similar peas under these holding conditions, 


Mean Square of Error 


— x Table g 
\ No. of Judgements Per Treatment 


1956 


TABLE 1 


Average off-tlavor rankings for peas handled under 
several conditions ' 


\. Influence of Freezing Process without Stor 
lin f test pen h pea 
s. after } st t 
¢ Blan Macl Hand St I 
\ nehed Ha ed Ft Pea 
st 
she 
t i4 o& 
f St t I 
St t LSD 
I’ 
I 
t 
64 
Ip f \ Nit k St NMI 
I \ir Packs Stored | Month at I 
Nit ck Sig 
Rank heated least fl 
When analysis of variance showed that there we 
treatments the S. D it 


Section B of Table 1 shows that hand-shelled peas 
had significantly more off-flavor than did machine 
shelled peas, when both lots were blanched and both 
were stored 3 months at OO” FF. This unexpected 
result may have been due to warming during the slightly 
longer time required to hand-shell the peas. Unblanched, 
hand-shelled peas received a markedly poorer rating 
than did blanched peas after 3 months of storage at 

60° FF. This was true for both the hand-shelled and 
machine-shelled blanched peas. This finding was not 
entirely unexpected. However, it had been hoped that 
the unblanched material might stand up for short 
periods at this very low temperature. Such a sampl 
would have been very useful in certain investigations 
had it retained its flavor. 

Section C of Table 1 shows that peas stored at 

60° KF. did not differ significantly in flavor from thos 


stored at —30° at any period tested, namely, 4, 8, 10 
and 13 months. At the end of 4 months’ storage period 
there was a trend showing that peas stored at 10° | 


had slightly more off-flavor than those stored at 
30° F. but the difference was just under the borde: 
line for significance of probability of 0.05. The differ 
ence between peas stored at —10° F. and —60° F. was 
barely significant after 4 months. With all longer stor 
age periods, namely, 8, 10, and 13 months, the peas 
stored at —10° F. clearly had sufficiently more off-flavor 
than those stored at —30° or —60° F. to justify stor 
age of relerence samples at the lower temperatures 
Section D of Table 1 shows that neither the air nos 
the nitrogen packs of 1949, which had been stored 13 
months at —60° F. differed significantly from the 1950 
pack which had been stored 1 month at the same tem 
perature, and the air and nitrogen packs did not differ 
significantly from each other. These data provide con 


vineing evidence that well handled peas stored either im 
air or nitrogen at 30° F. o1 60° F. are suitable 
material for reference and control samples for taste test 


work. Usually, air pack would be selected for control 


work rather than nitrogen pack because it 1s auiore 
convenient. Since 30° storage vielded as good 
Havor as OO it would be preferred im most im 


stances because of its availability 
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New Developments in the Dehydration of 


Fruits and Vegetables 


Manuscript received September 1° ) 


Research and development work on dehydration ot 
vegetables, fruits and fruit juices has made many extra 
ordinary advances during and subsequent to World 
War II. At the beginning of the war, the technologist 
knew how to produce many dehydrated vegetables, 
fruits and fruit juices which, when freshly prepared, 
were of excellent quality, but he did not know how they 
must be prepared and stored so that they would retain 
their high quality for longer than a few weeks. Since 
then, not only have improved dehydration procedures 
heen perfected, but the importance of reducing the mois 
ture content in the dehydrated products to a very low 
level, in order to obtain stable products, has also been 
demonstrated. Further, a system of “in-package desic 
cation” has been worked out which makes possible the 
great reduction of moisture without simultaneously 
causing product deterioration 

Many of the improvements in dehydration techniques 
have not yet been adopted by commercial dehydrators 
Moreover, few of the improved dehydrated products are 
available on the market. Since many of these products 
ire equal or superior to the best canned and frozen 
foods, it is probable that an important civilian market 
will be developed in the not too distant future, for some 
of these dehydrated fruits, fruit juices and vegetables 


IMPROVEMENTS IN DEHYDRATING FRUITS 


Che interaction of reducing sugars and amino acids 
or proteins (the Maillard reaction), causes objection 
able browning of most dehydrated fruits which have 
heen prepared according to the usual commercial pro 
cedures. If the fruit is sulfured—as is common prac 
tice in the case of peaches and apricots, apples and some 
raisins—enzymatic browning is inhibited, and non 
enzymatic browning is retarded. Barger, Pentzer, and 
Fisher (2) have shown that browning may be greatly 
retarded by refrigerating the dried or dehydrated fruit 


* Presented before the Gordon Research Conference, Food 
and Nutrition Sessions, New London, New Hampshire, on 


August 26, 1955 
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Donald K. Tressler 


Scientific Director, QM Food and Con- 
tainer Institute for the Armed Forces, 


Chicago, IIlinc 
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More recently, it has been found that the rate of this 


reaction may be very greatly reduced by reducing the 
moisture content to 19 or less. However, it is next 
to impossible to lower the moisture content of a whole 


fruit, such as a prune, or even a half fruit, such as a 
dehvdrated peach or apricot, to this low level without 
subjecting the product to such prolonged heating that 
the fruit is damaged. But, if the fruit is comminuted, 
it is possible to pull out the moisture by dehydration in 

high vacuum, without subjecting it to high tempera- 


hio 
tures lo obtain greater stability, apples, apricots, 


peaches and other fruits are sometimes partially dehy 
drated in currents of warm air. Later, these partly 
dehydrated fruits are comminuted and then reduced to a 
low moisture content in vacuum dehydrators. The re- 
sultant product is much more stable than the partially 
dehydrated fruit 


DEHYDRATING FRUIT JUICES 


\ considerable quantity of dehydrated lemon juice 
is produced commercially by spray drying a mixture of 
low conversion corn syrup and single strength lemon 
juice usually in the proportion of 20 parts corn syrup 
solids to 100 parts lemon juice solids. Great difficulty is 
encountered in spray drying lemon juice without the 
addition of the corn syrup solids. However, the addi 
tion of the corn syrup modifies the taste and viscosity of 


the reconstituted lemon juice and as a result the spray 
dried product cannot be used for certain purposes 


where the unsweetened juice of full flavor is required. 


Strashun and Talburt (79, 20) and others of the 
Western Utilization Research Branch of the U. S 
Department of Agriculture, have perfected a method of 
dehydating orange juice which yields a powder which 
can be easily reconstituted to obtain beverage juice of 
good quality. Further, the product, unlike dehydrated 
juices produced by other processes, retains its high 
juality throughout a long storage period at 70° F. or 
for 6 months or longer at 100° F., Mylne and Seaman 
13). The method, sometimes called “puff-drving,” in 


if 
BY (1943) 
; 4 
| 
I, 


volves a preliminary concentration ol treshily 
pressed orange juice at a low temperature under a high 
vacuum by a process similar to that commonly used for 
the production of frozen orange concentrate. The 
vacuum concentration is carried far enough to obtain 
a product containing about 65% soluble solids and not 
less than 7 nor more than 159% pulp. From here on 
the process differs from that used in preparing frozen 
concentrate, since the product is not cut back with fresh 
juice, nor is the product frozen. ( B) Before continuing 
the dehydration, sufficient sodium bisulfite is added to 
obtain a 250 p.p.m.sulfur dioxide content on a total 
solids basis. (C) The sulfited orange juice concentrat 
is run on to a tray on a shelf in a vacuum dehydrator 
\ very high vacuum is pulled on the dehydrator 
\loderate heat applied to the shelf causes the orange 
concentrate to puff up to several times its original 
volume. When the moisture content of the orange juice 
has been reduced to about 3%, the dehydration ts dis 
continued, and the cake removed to an air-conditioned 
room of low humidity, where the cake ts crushed and 
ground, Flakes of sorbitol containing an emulsion of 
cold pressed orange oil are added in order to return to 
the powder the oil lost during concentration and de 
hydration. The powder is then put into tin cans, a small 
paper bag of in-package desiccant (granular calcium 
oxide) is added and the can closed under either a high 
vacuum or nitrogen. The calcium oxide slowly absorbs 
nearly all of the moisture left in the orange juice pow 
der, leaving less than 1% 

More recently, the Chain Belt Company (7, 6) has 
perfected a continuous vacuum dehydrator which has 
pre ved to be highly satisfactory for the continuous 
production of orange juice powder by a process similar 
to that described above. The Chain Belt apparatus con 
sists of a vacuum chamber housing an endless stainless 
steel belt running over two drums, one hot and the other 


cold (Figure 1). From a feed tank outside the concen- 
trator, orange juice concentrate is pumped into a trough 


within the vacuum chamber in which a pressure of 1 to 
1.5 mm. mercury is maintained. A feed roller, sus 
pended within the t1 ugh, transfers the concentrate to 
the bottom of the belt between the hot and cold drums 
Phe belt transfers a thin layer of concentrate up and 
over the hot drum which is maintained at 100° I 
Electric heaters, placed around the belt starting at the 
feed roller and stopping at the cold drum, supply extra 


heat in order to hasten dehydration. Dehydration 
bes 


~ 


ins immediately after the concentrate is applied to 


COOUNG RADIANT eer HEATING 
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VERS 
Figure 1. Functional diagram of the Chain Belt vacuum 
dehydrator. 
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the belt and continues up to the cold drum Phe deh 
drated film of orange juice on the belt is cooled and 
made brittle by passage over the cold drum, which 1 
maintained at about 0° F. and then scraped off the belt 
by an oscillating doctor blade. The product, which as 
a rule contains less than 34; moisture, drops mt 


trough and is conveved by a screw conveyor to a chute 


leading to product receive located im an air-col 
tioned room \s in the case of the product produ 
in a vacuum shelf dehvdrator, sorbitel ervstals conta 
ing orange oil are added and the pr duct packed in ai 
inert atmosphere with an in-package desiccant Phi 
process Is being successfully used in’ Florida 
the production of orange and grapefruit) powders 


(“‘ervstals” ) 


VEGETABLE DEHYDRATION 


One of the great advances made by the food tec! 
nologist during the past decade has been the pertectiol 
of processes of dehydrating and storing various vege 
tables which retain their good quality for six or mor 
months at 90°-100° F Phe list of these high qualhty 
vegetables is not long but it Is growing It includes 
diced potatoes, potato granules 16), 


peppt rs, green be als, lima beans, sweet cor and on 


two others. Some of the more important advances 
have made this possible are the following 

(a) Recognitir n of the fact that almost all veget ible 
must be blanched (heated in boiling water or stean 
to inactivate enzymes 

(b) Discovery that certain vegetables mucl 
more stable if sulfured (treated with a sulfite), 
sweet corn and potatoes 

Recognition of the tact that practically all 
tables must be reduced to a low moisture content, + 
1% or under in order to obtain desired stability 

(d) Discovery that some vegetables can be del 


drated more readily, and reduced to a much lowe 


moisture content if they are tirst blanched and tl 


frozen before dehydration, e.g., green beans 

(e) Recognition of the fact that the use ot an “n 
package” desiccant in a container of dehvdrated vege 
tables makes it possible to reduce the re sidual moisture 
content to such a low level that the product is not sub 
ject to non-enzymiatn browning (1.€., the Maillard re 


action) (9, 10, 117) 


Phe process of dehydrating yreen beans described 
below, which has produced one of the outstanding 
dehydrated vegetables, is based upon these principles 
Blue Lake or Pendergreen beans are steam blanched 
cooled. sulfited, frozen, thawed, and dehydrated in 
moving air current in a tunnel dehydrator first at 
195° F. and then at 145° F. to a moisture content 0! 
approximately 5% The product retains color and 
flavor amazingly well even when stored at 1007 F fon 
6 months, comparing favorably with good frozen beans 

Great improvements have also been made in the de 
hydration of sweet corn Phe improved process may |x 
described briefly as follows : 

Sweet corn is cut from the cob, steam blanched 


cooled, sulfited sufficiently to produce a dehydrated corn 
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lioxide, and then Raw Potato Tubers 


dehydrated with moving hot air to a moisture content j 


of approximately 3% (75) Wash | 
T 


Recently, 1t has heer found possibl to produce 


vreatly improved dehvdrat 1 green peas by cutting or r 
} to permit more rapid dehvdra Peel 


slitting the skins so as to J r 


containing 1500 to 2000 p.p.m 


tron / 


Slice & Trim | 


SPECIAL PROBLEMS ENCOUNTERED IN 


DEHYDRATING TOMATO JUICE v 


is di reco titut Cool to 140 °F 

Rev on pur ated Ol | Mash Between Rollers | 
Mix 
[ Hold ~ Belts or Drums | 


| Secondary Mix | 


' 


SPECIAL PROBELMS ENCOUNTERED IN 
DEHYDRATING POTATOES 


1. Potato Granuies 


Alternate Method 


(Seed Granules) 


Dry | 


Intermediate Fraction 


Screen 


D 
I rea 1 tiv i | k process 6 


vhich a portior product is recycled by idditior 


Powder 


tre \ ke ta ICH 1 most 
Figure 2 repr nts a fl liagram of such a process (16 
Raw tuber stock ts wa d, inspected and trimmed Potato Granules 
Figure 2. Flow diagram of add-back process for potato 
helt, preferably under a to prevent crying, ane allowed granule manufacture (16). 
t \ previously dried 
intermediate holding lf an evenly distributed strean f gas irected upward 
ind secondary n rally r) is accomplished through a bed of solid particles of « nsity. tl force of 
b The dried the particles will become suspended in t gas stream. The mass 
then behaves like a liquid of low viscosit The minimum gas 
ity required to “fluidize” 1s a tunctto! the diameter ot 
product t at Is pa consist tbout 15% ol all thy largest fractiol he relat ve lensity ot the yarticles 
The remainder, Such a system is readily adaptable to the finisl of anv 
So a granules, is recycled as “seed hehaves as a liquid, the process can be made continuous. lids 
roles ed into one end of fluidize mediately and gradually 
= - mas try for these unit vork their way t 1g other end and discharge over a 
perat ! } ninated and peel ers The fluidizing gas transports heat into th drier, pro 
tragment moved trom t | product by screening. Steam \ s rapid and unifort t with t individual particles 
Wg it ind omitted ome operations mm 
hich the freshly coo) rotate ire mi ed vitl dried ma 
terial ti slv as they emerge from the wker. Moisture —— MOIST AIR OUTLET 
tent of t pre-1 t mixer used, and duration of 


, teeing which the premix is held before d g ar 
the period du premix 1 Id | rying art MOIST GRANULES IN 


known to vary n addition to differences in the drying equip 
ment used there are extreme variations in drying conditions -—ooo 
Quality improvement ind maintenance ot unttormity of product 
ire major problems in thi ndustry F 
The fluidized bed drier As in the case of other dehydrated FLUIDIZED BED \ 
vegetables, the rate of deterioration because of non-enzymatic a 
hrowning is greatly retarded by reducing the moisture content q 
ff the product to a low level. This can be done in a fluidized iol or 


bed drier (Figure 3) without causing serious deterioration, of 

d gt istu ke 5% uidiz 

red g tl level to about | in a fluidized HOT AIR IN . . 
» ¢} 17) 1 in k 

hed drier and completins © moisture removal by im-packag Figure 3. Continuous fluidized-bed drier for use in finish 


cation (7 drying operations (14) 


| 

heen under bout 10 Production began 
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and carries away evaporated mortsture \uxiliary heating or 


cooling surfaces may be installed wherever convenient and the 


average dwell-time of the particles in the drier can be con 


trolled by varying the depth of bed 
\ fluidized bed drier provides a method of drying which 
igh thermal efficiency, low power requirements, 


has a relatively | 
le action, so that it finds particular use in finist 


and a very gentl 

drying materials which are very sensitive to impact damage at 
low moisture levels (14). Because of its flexibility of tempera 
ture and dwell-time, such a drier is ideal for drying materials 
which are temperature sensitive. By using multiple units th 
maximum temperature attained by a particle can be held to any 
desired value and the dwell-time may be as long as necessary 


te accomplish the specified drying below the maximum tem 


perature 
\ir requirements will vary from 2-20 C.F.M. per square toot 


of bed and pressures will range from 2-25 inches of water in 


the plenum chamber depending on depth ot bed and required 
fluidizing velocity 

The greater the reduction of the moisture level the greater 
the difficulty encountered in the oxidation of lipids during 
storage. If the moisture level is reduced below 5%, it may be 
essential to use an oxygen scavenger in the package if storagt 
is to be prolonnged or at a high temperature Hendel, Burr, 
and Bowes (8) have studied deteriorative changes in sulfited 
potato granules (mashed potato powder) during storage They 
noted the functions of moisture content, oxygen content of the 
package atmosphere, and type of container (permeable vs. 1m 
permeable). Both nonenzymatic browning and development 
ef an oxidative off-flavor occurred slowly at 24° C. (75° F.) 
The latter change was accelerated (a) by lower motsture con 
tent over the range of 3.7% to 11.2% moisture, (b) by in 
creasing oxygen content of the package atmosphere and (cc) 
to some extent by the use of a permeable container The tact 
that both oxidative off-flavor development and oxygen absorp 
tien were somewhat retarded by petroleum ether extraction 
hefore storage indicates that the oxidative change occurs m 
the fat fraction of the potato 

Other problems as yet unsolved are (a) the preparation ot 
potato granules which will give a satisfactory mashed potato 
regardless of the temperature of the water used, and (b) pro 
duction of potato granules which can be made into mashed 
potatoes which will not become discolored on the steam table 

ommercially available produce entirely 
potatoes only when water at approximately 
Further, the product darkens slowly on 


The granules now 
satisfactory mashed 
180° F. is used 


standing 


2. Diced Potatoes 

Problems in the production of wholly  satistactor tato 
dice include the following 

(a) Production of a product which does not discolor and 
lose its acceptability during storage particularly at temperatures 
above 90 | Phe blanching ot the potatoes m calctum chloride 
solution or the treatment of the blanched potatoes with a solution 
of a calcium salt greatly improves the stability of the dice (17 

(b) There ts a tendency tor the potato dice to break up 
during handling prior to dehydration (78). The treatment with 
calcium salts (17) prevents this to a large extent and permits 
more efficient and rapid dehydration 

(c) Potato dice, produced by conventional dehydration pro 
cedures, require soaking overnight or a 30-minute simmer for 
rehydratior li the cooked dice are trozen he fore d hydration, 


the rehydration is almost instantaneous 


RETENTION OF NUTRIENTS DURING 
DEHYDRATION AND STORAGE 
Problems of Vitamin Conservation 
Dehydration processes are simple, but if one is to 
retain the full palatability and nutritive value of the 
food, the problem is far more c¢ mplex. In general, the 
methods now emploved for the drying and dehydration 


of fruit conserve the nutritive values of the friit well, 


with the exception of its vitamin C content. Llowever, 


if the fruit is sulfured during process of preparation, the 
vitamin C content is retained, but much of the rela 
tively small amount of vitamin B, contained in these 
products is destroyed. What is needed is some agent 
which will prevent the darkening of the fruit and alse 
preserve both the vitamin B, and vitamin C content 
Phe problem of preserving the full palatability and 
nutritive values of vegetables during dehydration 
even more difficult. During World War 1, most of the 


dehydrated vegetables produced were lacking in flavor, 


texture and nutritive value. Since then we have learned 
that it is absolutely necessary to scald the vegetable 
before dehydration. Scalding net only improves the 
palatability of the freshly dehydrated product, but als« 
permits the storage of the dehydrated vegetable for con 
siderable periods without marked loss of flavor and 
color. It also aids materially in conserving the vege 
table’s vitamin content, particularly vitamin ¢ 

Another noteworthy improvement ts the dehydration 
of vegetables in two stages. Stage one Is accomplished 
at a relatively high temperature (180 to 200° FF.). As 
long as the food is moist, it will remain cool, owing to 
the rapid evaporation of its motsture im the rapidly 


When the food 


becomes nearly dry evaporation slows down, and the 


moving air of relatively low humidity 


product warms up nearly to the temperature of the an 
It must then be moved over into another part of the 
dehydration equipment in which the second stage 01 
dehydration is carried out. The latter 1s effected at a 
point somewhat under the so called “critical tempera 
ture” for the vege‘able being dehydrated. With omions, 
this temperature i» about 140° F. The critical tempera 
ture of cabbage an. sauerkraut is approximately 1 5° k 
Some other vege:ables—for example, beets—may |x 
finished at a temp«rature as high as 165° F. 

In general, properly scalded dehydrated vegetables 
prepared under 0; timum conditions retain all of thet 
nutritive values well, with the exception of vitamin ( 
Work carried out at the New York State Agricultural 
Experiment Staticn (27, 22) determined the losses 0! 
vitamins occurring during commercial dehydration 01 
cabbage, rutabagas beets and potatoes. Relatively small 
losses of carotene and thiamin and large losses of asco 
hic acid were observed. The data are summarized im 
lable 1 

Researches now in progress promise to reveal how 
vegetables may be prepared and dehydrated without 
marked loss of vitamin C. Preliminary studies seem to 
show that if the vegetables are scalded with supet 
heated steam or steam under pressure, a much higher 
percentage of the vitamin C is retained than if the 
product is scalded in boiling water or ordinary live 


steam. 


VITAMIN LOSSES DURING STORAGE 
Most freshly dehydrated vegetables are of high qual 
ity, comparable in color and flavor to the original 
vegetable, but. if the moisture content is not reduced 
to 1% or lower, they gradually decrease in flavor, color, 
and vitamin content during storage. In some instances. 
off-flavers develop and the product turns dark. Omion 
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TABLE 1 
Loss of vitamins during commercial dehydration of vegetables in cabinet dehydrator (21, 22) £ 
Matter B 
Fy \ 
per td 
Rut 
Re 
‘ 
cabbage, carrots and sweet potatoes deteriorate im stor \griculture, has shown that the lower the moisture level 
age somew hat more 1 ipidly than the other egetable s the better ascorl ic acid 1s retaine lin del vdrated tomato 
commonly dehydrated. At ordinary room temperatures, flakes” and orange juice powder ( Figures 4 and 5) 
for example 70° F-., the rate of deterioration is relatively When in-package desiccation was used (9), little loss 0! 
slow. Thus, even the products listed above retain their iscorbic acid occurred during 6 months’ storage at 
quality tor 6 to )months. If. however, the temperature either 70° or 100° I igure 5 
is raised to 90 to 100° F., the loss of quality 1s very 
rapid, particularly in the case ol the tour vegetables 
uned. If these products are packed sundet carbon 
dioxide or nitrogen, their palatability, color and vitamin 90 L_ 
content are retained somewhat longer 100°F, 
Storage losses of carotene and ascorbic acid are much a ‘ + 
vreater than those of other vitamins Phiamun losses 
ire negligible Refrigeration aids in retarding losses 
of both carotene and ascorbic (22), but the temperatures 3 
must be verv low if the losses are te he reduced to a z : 
minimum (Table 2) : 
hie lower the nrrsture content. the slowel the rate ol 
sso qualhits andl itanns at anv given ten perature Oo «or 
lifficul he | 
owever. difficult to remove the last Tew 
E 70°F. 
percent of momture trom these vegetables unless im = 
> 4 
package desice ition Is used 
From the foregoing, it wall be seen that. 1f dehvdrated ¢ 
° 
vegetables are to be stored tor a considerable period ge =r 
of time, it is important first’ to reduce the moisture + t 40°F 
‘ 0 
content to the lowest level practicable and then to store y + = 
the products under retrigeration If these precautions | 
1 2 3 4 § 


are taken, any of the dehydrated vegetables can be 
moisture in tomato flake 


Figure 4. Effect of moisture in dehydrated tomato flake on 
vitamin C loss (4). 


maintained in excellent condition for a year and many 


of them for 3 vears or longer. Further, little loss ot 
ascorbic acid will occur during storage 


ork at the Sardik Laboratories (3), and « Vester 
\\ t thre ird | ratorie J}, al lat West rm SUMMARY 


Utilization Research Branch, U. S. Department. ol 
(;reat strides have heen mad the deve opment ol 
TABLE 2 dehydrated vegetables, wits, and Iruit juices of excel 
Ascorbic acid content of stored dehydrated rutabagas (22) lent quality which retain their flavor, aroma, color ancl 
. texture during storage for 2 years at 70° F. or 6 months 
at to 10 The list of satistactory dehydrated 
products now ludes the following: apples, orange 
powder, grapefruit juice, tomat powder, potato 
granules, diced potatoes, onions, peppers, green beans 
47 and sweet corn It is hoped that pineapple juice powder, 
green peas, lima beans and cabbage vill be added to the 
| list in the near future 

These advances have been brought about principally 
by certain improved techniques, as follows: (a) Sul 
In CO;. in glass contain 43 ‘ furing; (b) Reduction to very low moisture content by 
Ass 41 Is in-package desiccation ; (c) Use of low temperatures for 

uff drving in higl 


dehvdration, e.g purl ¢ 


| ih! 
CO 
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2004 a 


j | 
4 
\ 
(a) NONDESICCATED 
POWDERS 
--O--=- 70°F. 
-4---90°F 


—O— 100°F 


T 


COND! TIONING 


PERIOD 
75 DAYS 
= 


(8) 
POWDERS 


T 


ASCORBIC ACID MG /I00G (MFB 


--O- - 70°F 
—O— 


175) 


100 
DAYS OF STORAGE 


Figure 5. Effect of in-package desiccation upon ascorbic 
acid content of non-sulfited air-packed orange-juice powder 
stored at 70, 90°, and 100 F. (13). 
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Color Changes in Strawberry Jellies*" 


Manuscript received September 1] 19 


Changes in color and pigment content of strawberry jeilies were 
the amount of heat applied in processing and in storage. A high degree 
obtained between loss in brightness, heat applied, pigment retention 
found to be the highest temperature below 
content in cooking. Initial color gains achieved 


due to sugar degradation; 140 F. (60 C.) 


which there was no appreciable loss in pigment 
through the use of sugared, frozen strawberries and 
when products were stored at 100 (37.7 C.). 


Phe discoloration of strawberry products has been 
the subject of extensive researcl nm recent yvears bv a 


number of investigators, including Wertesz an 


hemmet ] }) and ( hiche ste! 
) ane \leschter It is well est tblished, there 
re. that color changes in stored strawberry products 
ire used chen deg 1 processes involving 
pigment and carbohydrate constituents In a previous 
contribution (9), Livingston et al reported on explora 
tory experiments to determine the ettect ot heating and 


storage on model systems ol the carbohydrate fraction, 


i.e. sugar-acid-pectin gt It was determined that gels 


n visibly when subjected — to thermal 
processes nearly comparable to those preserve 
making by the open kettle method darkening, 


which can continue in storage, Was attected by the type 


ol sugal used, acidity of the gel, and the presence O1 
ibsence of ascorbic acid 

The present paper ts concerned with some quantita 
tive aspects ot lor changes in strawberry jellies, 1n 
cluding the effects ot (a) processing time-temperature 
relations! ips, (b) storage ce nditions, and (c) selected 


pigment destruction, ultraviolet absorp 


additives on 
thon, are loss of brightne ss 


EXPERIMENTAL 


Procedure for making strawberry jelly. Straw berries of vari 


us Varictics ¢1 vat it t University of Massachusetts wet 
thout ir an ld at O° (178° ¢ used 
t conte wal varieties ts lst Table 
l Lhe en berry e thawed out, and tl ul extracted 
by a l vine pre The metallic parts of the press wer 
coated wit iraflin to prevent tact of the juice with metal 
Phe juice is deaerated by passing nitrogen through it tor 30 
minut fille nto vallon jugs, and held frozet ¢ @ i 

( 17.8 til 
\ yacuum concentrator“ was used in preparing the jelly 
Phe stra “ning the sugar was concentrated 
inder a vacuum of 28 to 29 inches at a temperature not exceed 
ing 1 (60° C.). The pectin, dissolved with sugar in water, 
ed toward tl end of the evaporatiot When a solids 


5% was attained, the concentrate was drawn 


the IFT at 
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studied as functions of 
of correlation was 
and ultraviolet absorption 


or vacuum concentration were rapidly lost 


TABLE 
The pelargonidin 3-monogluceside content of strawberry vari- 
eties grown and frozen at the University of Massachusetts 
during the 1953 season, and used in this study 


tap 

exper 

jellies ot 

ve procedure 
| bout 0.1% 
vas added 

t 1 | ise Ol 


Heat processing. 150 mm. Pyrex 
t tul itrogen head 


tin wating 

hath 
Pigment analysis. S mer and Kertesz 
for t detert lucoside was 
\ to t n average devia 
<tent Ol sugar?’ 


Ultraviolet analysis. 
t latior 1 t products ab 


t tr t t density of the jellies 
\ we ntitatively diluted 
t t ed in the sensi 
t ral | reading obtained 
is tl nultipl by t ition factor 
Determination of C.I.E. brightness. Beckman DU Spec 
photomete! ulp] t rel ta ttaciu nt was used 
samples imeled, cuvette 
n ring 40 n ind depth, which was 
covered by a glass sl t ni a sainple thick 
ness, A Vitrol t t N ial Bureau ot 
Standard t te t instrument at each wave 
gt in terms magi in mide surtace 
brightness trol ctral reflectance 
data by mea rdinate met se The use ot 
la actured by | | ts c., South Pasa 
i, Lal 


| 
Cat 
} 
i tl d into a hot 
isk (272° ) as 
ter hat witil i Ta 
‘ 1] vas then 
| 
7 
ited Lor 
spac i uipped with 
the 
+ 
125 


this value as a measure of color in strawberry jellies has been 


suggested by Mackinney (/0 


RESULTS AND DISCUSSION 


Processing studies. \[cschter demonstrated the 


logarithnue nature of color loss in strawberry juice and 
pigment extracts. Similar destruction rates for the pig- 
ment in jellies were obtained in the present study as 
ndicated in Figure 1. Since time lags in heating and 

ling at 
samples contained in test tubes, heat penetration data 


\ Leeds and North- 


1up potentiometer, reading directly in degrees Fahren- 


unavoidable, even the processing of 
on the jelly tubes were obtained 


heit, was connected to a 24-gauge copper constantan 
thermocouple sealed into the sample tube. Using a 
planimeter on the resulting heating-cooling data, it was 
possible to express thermal treatments in terms of “tem 
perature sunmnations,” ie., degrees Fahrenheit above a 
base temperature multiphed by minutes at each tem 
perature. To determine the proper base temperature to 
be used, the correlation between pereent color loss and 
tcmperature summation was calculated for different 


base lines for oil bath temperatures ranging from 1&9 


lo 
or 
1 
} 
189 
40F 
199°: 
i90°F. 
J J 150 200 250 


Time in Minutes 
Figure 1. The effect of time at different processing temper- 
atures on the pelargonidin 3-monoglucoside content of straw- 
berry jelly at pH 3.0. 


lhe following correlation coefficients were 
0.9931; for 140° F 


0.9973 


to 240° | 
obtaincd: for a base line of 100° I 

().9994 for 120° ! 0.9980; for 100° F. 
140° FF. was therefore selected as 
the highest one below which there was no appreciable 
loss of pigment in cooking 

Lhe effect of thermal processing on the pigment con 
tent, ultraviolet absorption and brightness of straw 
berry jelhes at pill 2.9 is shown in Table 2. Highly 
sigmincant correlation coetticients were obtained be 
tween temperature summations and pigment loss) or 
brightness as well as between brightness and pigment 
loss or ultraviolet absorption. (Table 3.) 

\n analysis of the data indicates that the pigment loss 
or reduction in brightness varies with processing tem 
peratures as well as with the temperature summation 
Phus, in Figure 2, it is apparent that a given tempera 
ture summation results in greater color loss as the bath 
This is in accordance with the 


tcmmerature tmecreases 
indings of Kramer and El-Kattan (7) for color loss 
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TABLE 2 


Effect of thermal processing on the anthocyanin content, 
optical density at 285 mu and brightness of strawberry 
jellies at pH 2.9 


Tempera Pin Pemy Pigt t 
tur t 1 i 
mu 
na SS mia 
4 
t 
ye 


tomato products. It sly uld, however, Ine pomnted 
that this does not necessarily miply that a greater color 
retention is to be expected at the lower temperatures 
when strawberry products are given a thermal process 
of equivalent microbiological value. For example, when 
the data presented here are evaluated in terms of th 
requisite process for the heat resistant mold isolated 
from canncd blueberries by Williams, Cameron, and 
Wilhams 


destruction would ensue at the lower bath temperatures 


(15), 1t becomes evident that greater 


due to the extreme times which would be required 
destruction of this organism 

Several additives were tested for their effect on the 
rate of pigment destruction im processing. Their ettes 
tiveness was determined by heating jellies contaming 
these additives at several bath temperatures, drawing 
samples at different time intervals, and analyzing them 
From the data obtained, 


for the anthoevanin pigment 
the half-life of the pigment under each set of con 
was determined by using the regression equation 
log 
where X is the mean of the exposure time in hours, 4 
is the mean of the logarithm of percent pigment reten 
tion, b is the slope of the regression line, and N is the 
half-life value obtained by giving Y the value of 50°, 
Lhe results are pre sented in Table 4, where it 1s apparent 
that the additives had but a minor etteect on the destru 


TABLE 3 


Correlation between temperatures summations and brightness 
cr pigment loss, and between brightness and pigment loss or 
ultraviolet absorption in strawberry jellies at pH 2.9 


Correlation «¢ tt 


126 
Per cent 
| 18 14 
Pemperatur nal 
Pemper t re summat 
Brightness and piement 
Brightness and ultraviolet 


TABLE 5 


Pigment retention in strawberry jelly and preserves 
stored at 100 F. (37.7 C.) 
ut 
( 
those stores t + | cas the length ol 
thi peri er 35% of U 
dye ere al vregate t 
veeks, 44 ter 25 we H0%.) 
tre t ( lable 6, as It ts 
LF roi n organolepty tand nt. that were it econonn 
cally feasible for sti | preserve to be stored at 
refrive or ich product 
Phe effect retention m 
mi oragt let 1) rose vulose an 
Figure 2. Regression lines showing lo-s in brightness of B-lactos ( port the sucrose im 
‘trawberry jellies (pH 2.9) at different bath temperatures. some of the samp , t r ettect the half-life ot 
the prgmer | mil ( mple of 
Li it processing temperatures jelly was pre] 1 » 20 cranberry inice. by 
Storage studies. [he value of vacuum concentrating weight. since a strawbes tainin? 
hy preserves poosed to the open kettle 25-30% cranberry sclid bo 
is we est thlished. \A frozen strawberries well far 6 months at 100° ! Phe inice 
cooking is shortened and a_ better need iat this study extracted from Howes cran 
1) It was. however, of interest to erries In view the esults ret ted by [all (2) 
er the initial color advantages resulting vith phosphate lded to strawberrv products, a straw ; 
1 | cessing and the use of the trozen truit hers ielly was prepared ch « nai ed 3 mil. of a 
) ive lable 5 shows that phost hate s Jution (20 tris diu ] ospl ate and 
ee is equally destructive in 20 g. of disodium phosphate dissolved im watet and 
Visually, the onset of browning tends to diluted to 100 ml.) per poun strawherrv iuice. 
it little ditferences do exist in color duc to the giving fnal concentrat of 0.15% bv weieht. Re 
cvanin present sults of these expern ts are summarized in Table 7 
extcnt of pigment loss and sugar degradation 1 t is apparent that o1 { sugars were able to increase 
able 6. Triangular ditterence mewhat the half-lit the pis nt 2t 100° F. The 
tests under subdued illumination were also om ict that substitution f some sucrose by glucose might \ 
ted on samples of strawberry preserves made from d in slowing dov ‘foment breakdown had been 
h strawberries and stored at 100° F. (377° C.) anticipated, since tl reactivity of fructose and it 
d 34° F, (1.1% ¢ It as evident trom the response degradation pt ducts 1 ell known (&. 9). It is, there 
i the panel that changes in the flavor ot the preserves fore. all the more surprising to find that the half-lif I 
we with color loss. The ability of the panel mem 
1 
to vet ween sali] les held at TABLE 6 
Effect of storage on percent pigment retention and cptical 
TABLE 4 density at 285 mu in strawberry jellies 


The effect of heating temperatures and additives on the half- 
life of pelargonidin 3 monoglucoside in processing 


I Pig 
t t Oop 


| | 1] | ] »7 
COLOR CHANGES IN STRAWBERRY JELLIES 
| 
t 
F } 
] t 0,200 
h 
Quercetit 
Rut 1.6¢ 
se estre t 
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TABLE 7 


Half-life of »igment in stored strawberry jelly 
containing various additives. 


Half life it 1 F 


\ 
(in days) 

Nor 8.5 
Dextr 5 
Dextt 11.¢ 

13 
6.4 


oft the pigment was somewhat incre ’n the presence 


of levulose. [It should be pointed out, vever, ae the 
destruction rate of the haa is necessarily a 
criterion of color change, since fructoSe is far more 
reactive than the other sugars in promi ting browning 


which soon masks the color due to the | 


It is of interest that the half-lives pigment de 
struction obtained through storage at 
were usually larger than those obtaine@fh Set extra 
polation of the logarithmic destruction e drawn from 
data gathered at processing temperatu For ago 


ment present 


ple, a value of 1.8 days for the half-lif@t 100° F. was 
extrapolated from pigment destructio to 

range of 180° F.-240° F lue of 7. 
from data in the 170° F.-200 rang&. as compared 
actual storage data at ia I Although this 
attributed to the experi- 
nental errors through logarithmic extri 


in the al 9 days 


to 8.5 from 
magnification of 
lation, 


struction data 


Can only 


it ck cs 


seem to point out the danger of using 


obtained at the 


conditions } 


higher temperatures (1e., accelerated 
basis for accurately estimating product 


shelf-life 
SUMMARY AND CONCLIU3IONS 
lhe effects of thermal peewee storage, and a 


additives on retention in 
determined. 


number of chemical 


strawberry jellies were 


I-xcellent correlation was obtaine® between thermal 


treatment, expressed as temperatuy summation, and 
pigment loss or brightness loss. Biightness was also 
correlated to pigment loss and ultray,olet absorption 


due to sugar degradation, Equiv: alen@@nperature sum 
mations resulted in greater pigment or brightness loss at 
but 


of color lo 


higher processing temperatures, is does not neces 


sarily reflect on the degree tiat would result 


irom the application of microbiolegically 


equivalent 


eat treatments 


a 


PECHNOLOGY 


MAKCH 


Koji acid, quercetin, rutin, sequestrene, and thiourea 


tested as additives were found to have only minor effects 
on the rate of pigment destruction in processing. De 
struction of pigment at 100° F. 
rapid in preserves made from fresh or frozen fruit 


(37.7° C.) was equally 


Only temperature exerted a significant effect on thi 
stability in 
composition or the addition of 
influence 


pigment stored jellies. Changes in sugar 


phosphates or cranh 
half-lite 


juice did not greatly 


100° F 


pigment 
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Experimental Production of Tomato 


Powder by Spray Drying 


Mar cript rece ed August 9, 1955 


Noncaking tomato powder 


of good quality and high bulk density has 


M. E. Lazar, A. H. Brown, G. S. Smith, 
F. F. Wong, and F. E. Lindquist 


Western Utilization Research Branch 
Agricultur Re rch Service, United 
States Department of Agriculture, Al 
+ r C litorni 


been produced 


experimentally by spray drying. Production required substantial deviations from the usual 
design of commercial spray driers, establishment of specific operation procedures, and careful 
control of the composition and properties of the tomato concentrate used as a starting material. 
The powder may prove useful for remanufacture in dehydrated soups and other prepared 


products 


lew commodities processed for food use are as high 


in water content as tomato. The consumer must bear 


the cost of package, storage, and freight on roughly 15 


pounds « vater for each pound of tomato solids in 
single strength” juice or solid pack. Concentrates such 
is pastes or catsup have had three-fourths or more ot 


removed, vet 2 to 3 pounds of water remain 


each pound of solids. Because of the very heavy 
consistencies of high-solids tomato concentrates, fur 
ther reduction by evaporation becomes very difficult 


standard equipment. Further, high-solids concen 


trates undergo changes in storage, particularly at 


(9) 


tem 
peratures encountered in warm-climate areas 
Dry 


ind distribution costs which 


powdered tomato allows reduction in package 


partially offset its higher 


production cost. Outlet. for the powder may be found 


in both civilian and militarv markets. Dry mixes for 


soups, sauces, ind OTAVIES are notential products. Use 
of the wder for maki beve rage juice May be 
developed as an additional outlet. In some respects 
tomato powder may offer advantages over paste for 


remantutacturing tse 


\ process for the production of tomato powder by 


vacuum drying (4, 77) has been developed at this 


laboratory Investigations de signed to mmprove process- 


ing methods, reduce production costs, and evaluate 
storage stability are now under way The vacuum 


dried powder verv promising. Tests on spray 


appears 


drving of tomato in improved equipment were encour 


also. Investigations of this process were initiated 
to determine whether spray drying offers advantages 
over the vacuum drying method 

Various workers have explored the fundamentals of 


to establish 


spray drying rational elements of design 
Work has been done on the mechanism of atomization 
6), heat transfer to small particle particle 
trajectories (5), and on other phases (/0). The drying 
systems evolved have been diverse and numerous 


Many have never operated with complete success. All 
installations are limited in application, especially labora- 
tory or pilot-plant models. Small size introduces diff 
culties that often do not arise in larger equipment and 


flexibility When a 


spray-drying operation is transferred to full-scale equip 


also allows less developmental 


ment, differences are usually in the direction of im 


provement. However, tests on available full-scale driers 


should be made whenever possible before construction 
of large and costly driers is planned 
Special precautl ms are required in the production 


of spray-dried tomato powder since the product particles 


are very hygroscopic and readi become sticky unde? 
conditions of high relative humidity or high temperature 
\s a result of high hygroscopict the moisture content 
of the product is greatly influenced by collection-zone hu 
midity conditions. Not only must conditions be carefully 
controlled to avoid scorching and sticking in the drying 
zone, but conditions in the collection zone must be con 


trolled to prevent sticking to equipment and regain of 


The range f permussible operating condi 


tions, based on physical data for t owder, appears to 
However, drving can be satisfactorily 


lished under onditions tl 


seemingly un 
l the 


accom) 


favorable by applying procedures developed in 


present work 


EXPERIMENTAL EQUIPMENT 


Initial test é (Figure 1 
proved unsatistactor his unit 1s large tor an experi 
il model ris s: the vertical 
ills are 15 feet high and surmount 60 e, 5 feet higl 
lrier was int t pe that the heated air and 
itomized feed travel in t é re In this manner the 
wt is eX] ed tes sture levels ar 
high, and to cooler air é I t S lk thus mini 
mizing scorching. The feed was atomized by a pressure spray 
rle located just below a hot-air-inlet “gun” at the top of 

t drier \ rotary t ! t to t entering hot 
by a set of stati vanes 1 tl “oun.” The cold-air 
nlets consisted of damper slots in t valls of the drying 
chamber Atmospher i tangentially in con 
trolled amounts at one or more of thr fferent levels. The 
theory was that atomized f id be thrown outward by the 

4. 
Figure 1. Drying chamber of experimental drier used in 


early unsuccessful operations. 


| 
t 
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pi noth ur. s to be first Mash-dried and then flash . 
cooled ihe « walls would aid preventing sits 


Although this drier was suitable for milk and other easily 


dried materials, it could not be used to prodyce satisfactory | 
tomato powder. Reasons for failure include the llowing: (a) { | 
line diameter of the drving chamber was too small. (b) the blast 
of hot air carried incompletely dried droplets down too rapidly, ’ 
(c) the turbul nee caused by the entering cold air was so great | 
that the drvimne me was chilled too much for effective drying , 
action, (d vet parti s were thrown outward imto th cool 
annulus ind tc? Vas poor hecay sone th 
rreduet lodged in the annular plenums 
Modi tions tound necessarv are shown it gure 2. The 
cold-air-inlet slots sealed and im their 1 & diffusers 
(22 mches long, with 3-inch-diameter inlet and¥finch-diamet« 
outlet vere installed, evenly spaced about the lier part of th 
Irving chamber and directed downward alone tie face of th 
hot-air-inlet mun” was replaced y a 33-inch 
chameter perforated sheet-metal opening hot-air-inlet 
flow pattern was thereby changed from rotary to straight-line 
4 Figure 3. Powder asp‘rator. 
The modifications were limited to those feasible on the existing 
unit; certam desirable changes, such as an increase in diameter - — 
of the drving chamber. could not be madk 
- 
| _W 
\ 
\ / 
/ 
/ 
\ 
/ 
) 
= Figure 4. Experimental drier, and powder conditioning and 
collecting system. 
Figure 2. Modified drying chamber of experimental drier “hot-break” (high 
mace rea Ng ) paste i 
used for production’ of tomato powder. 
finished on an 0.035-inch screet Removal of coarse pul 
and tiber reduced the hazard of plugging the spray nozzles 
Lhe system tor teeding the drier included, in the order indi 
ted, m conn otton vast tar neount ol 
ylattorm tal-reading s<« ame on ar ] 
pla i ca i vs parali proper proportions was added to adjust the feed paste to 20% 
cone water tank vit \ s so that either w; 
Live > water of torrato solids. sodium chlorid (the usual proporti 
ste could he peed. lf-inel S sh-suction pump 
il ‘ ction pumy beverage juice), and 200 p.p.m. SOz., all on the wet basi | 
(used as a hooster. to feed th high-pressur um ) | 
: ; pe vals rs paste was mixed gently, to avoid inclusion of air, with a 
mogenizer-pump peral at pressures up to 3,000 psa and 
oo vhip mixer The mixture was homogemized to promote good 
(d) a pressure-type spray-nozzle. fitted with an 0.055-inch 
: itomization and reduce plugging of spray nozzles 
Operating procedures. The «rier was operated with water 
drying impber ure Was connect | an 18 
teed until thermal equilibrium was obtained and then 
nceh-diametet it uct t 6-foot-diamet nventior 
cvclone-tvpe ¢ ector vhere the pow r and the 
- ig ale readings at measured intervals. The feed tank was refill 
«haus ve epa The p tell into a powde as required 
ispirator (Figure o im is convever stream of warn 7 
mt \ir samples for humidity measurements were continu 
ehumidified air t 6-inch-diameter tinal co thor om 1 
; cyel drawn off during a run, through a manifold which allows 
(tigure 4) \ parts that contact teed paste ro odrv powd 
selection of the sampling pot Sampling port vere atn 
vere stainless steel. 1 rene. oF glass 
“4 phere first cvelone, second cyclone, and dehumiditied 
tmospheric air us for drvine was | ted by a gas-fired ¢ ; 
ry Electric heating was used on the air sampling line leading from 
ti manually controlled w spent drying 
: sp ry! the first cyclone to prevent condensation of moisture 
gases were exhausted by nh with a maximum : ) 5 
i ta aXimum «ol Temperatures were measured and/or controlled at 5 points 


ipproximately 5.000 fn 
hot-air venturi, hot air at inlet to drving chamber, primar 


PROCEDURES cyclone, secondary cyclone, and dehumidified air 


Hot and cold air flow rates were measured by ventur 
Feed preparation and composition. The feed stock. a com meters. An orifice meter 


mercial pack, contained 30% total solids. ¢ aretul selection was humiditied air flow rate 


was used for measurement of the de 


OMATO POWDER 
e powder aspirator required approximately 20 pounds pet 
ite f dehumiditied air to pr d moisture per 
pound of at Heat is supplied through automatically cor 
trolled steam heaters; the maximum air temperature in this 
ork was approximately 1100 1] 
Adjustment in powder aspirator operation was made so that 
i minimun | the first vi vas draw 
il ith t cr | dehumidified air was cot 
troll hta ip mate ne-half ine] suction at 
' vena of the aspirat 
Analytical procedures. f air humidity wer 
with. deecloned und constructed 
this lahboratorv. whi vill lescribed in a later pubhecatior 
trumenit capal measurement points to 
t 10 te 1000 
\i tu determinat the p ler ere made by a 
16 oo vac n thod ta measure 
t ma ist ‘ ide by (A. method 
lit librus ith tomato powder 
ined by ex thi aver of p ler ina dish i 
trys tai i f Ifurte acid of 
trati 1] t tu t to er 
tl is | tant temy 1 1 3 to 10 days 
pene e ten itur til equilibrium was attained 
t r al | re then analyzed for mots 
Relative humuidit is readily calculated trom available 
ta ric acid 
St t ! it i tern | pirically. A 
t t i rt il immersed a water 
ly mocratur t bat va lowly raise Phe 
| is lightly acted tamping th a small pro 
i t tiv rotatn the propeller 
| was defined as the hath 
t it ssary ft the tirrer 
I t ml. of 
into a gra ted cylinds Packed densi 
t mined | tapping the cyline f powder 
RESULTS AND DISCUSSION 
Effects of hygroscopicity and sticky point. | he rela 
tive humidity of air im equilibrium with spray-dried 


ler ( Figure § 


tomato powder ( lig is independent of tempera 


Is COVE red 1 these measure 


ture in the range of condt 


PERCENT R.H. 


' 2 3 
PERCENT MOISTURE 


Figure 5. Moisture content vs. relative humidity for tomato 
powder at equilibrium. Temperature range 100-150 F. 
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ments. Tests were not made at lower temperatures, but 
higure 3 is probably representative at temperatures 
below 100° | positiol tomato powder pre 
ents use of the present method above 150° FI 

The sticky-point temperature for given tomat 
powder is an inverse function of content 
Sticky-point temperature can xpected to vary 
lot tomat | re sa typical curve 

and ndicate that tomato pr wader ot 

ipproximately 29% moisture content cannot be exposed 

conditions above 140 ind (0.009 abso 
Inte humidity vithout becoming sticky. From these 
lata it mnpractical to sprav-dry tomato, since 
he absolute humidity of atmospheric air is frequently 
ony higher 

\lthough these data ( Figures 5 and 6) would appear 
to discourage at efiot t tomato, there are 

= 
= 
z 2 

| 
50 


KY-POINT TEMP.,°F. 
Figure 6. Sticky-point temperature vs. moisture content for 


spray-dried tomato powder (typical curve). 


means by which stickiness can be pre vented—e.g., by 
sharp chilling at the point at which the particles are at 
the desired moisture ntent \ consideration of rates 
of heat and moisture transfer will explain why sharp 
chilling iccomplishes the desired ettect When a drop 


let of tomato paste is injected into a stream of heated 
air, the heat-transfer potential is high and evaporation 
of water is rapid. The temperature of the droplet does 
lot at first rise much above the wet-bulb temperature 
of the air (e.g.. approximately 115° F. for air at 
$00° F. dry bulb) \s drving continues, the tempera 
ture of the particles increases sufficiently to maintain a 
sticky condition. However, it the dried particles are 
sharply chilled by introducing cooler air, a nonstick, 
shell is formed, and the powder can then be briefly con 
veyed in the cooled airstream without adhering to solid 
surfaces or to each other. However, in this new air 
stream. relative humidity is at a higher level and _ the 


T 


| H 
| 
8 | [ 
| 
| 
4 
2 
/ 


suspended hygroscopt particles readily pick up mots 


ture and will become sticky again unless they are 


quickly transferred to a low-humidity atmosphere. It 


was found that conditions of humidity which exceed the 


limits shown in Figure 5 can be tolerated in the cooling 
and collecting zones provided long contact of the pow 
Thus drying 


der with the exhaust air 1s avoided 


capacity was mere ised to a more practical level than 
anticipated from the data given in this figure 


Drying capacity was further increased by shortening 


retention time and employing higher hot-air tempera 
ploy 


ture in the drving zone than was at first believed prac 
tical, However, it appears that any spray-drying system 


1 to produce tomato powder will be larger and 


cle signed 
more costly than svstems of comparable capacity de 


signed to spray-dry nonsticky materials 
Operating conditions. |1 a series of runs the exper! 
mental unit was used to produce seve ral hundred 


To avoid delay 


ler { 


pounds of powder for storage studies 
in the storage tests, these runs were made before it was 
possible to undertake st dies on optimum operating 


conditions and capacity. The conditions selected, which 

were satisfactory for the purpose, were approximately 
i 


et temperature, 405 


as follows: (a) [lot air im 
(b) feed rate, 4 Ibs. per minute (22°; total solids, 2% 


NaCl, 200 p.p.am. SO,). (¢) hot air flow rate, 160 
Ibs./min., (d) atmospheric secondary air, 140 Ibs. /min 


60.004 to 0.009 Ib. dry air), (e) dehumidified 
air, 20 to 22 Ibs./min. (0.002 Ib. H,O/Ib. dry air), (1) 


lew 


primary cyclone temperature, 165° F., and (g) sec 


ondarv evelone temperature, 110° F 
Phe vields obtained under these conditions were 60 


to 65% Product moisture content was 2%. Each run 
averaged about 2 hours No provision was made to 
remove wall depos 


the deposits appeared t be loose and dry and were 


ontinuously during a run, but 


readily brushed or set iped ofl 


Wall deposits. \\ all 


table to inadequate drying of large particles 


deposits appear to be attribu- 
Calcula- 


tions indicate that the retention time of sprayed particles 


in the hot zone « i the drier ranged from 2 to 5 seconds 
In this time range, particles of all sizes must be suffi 
ciently dried sti ness after “quenching” in the cool 
zone is to b ided. Obviously, small and large drop 
lets will not drv to the same degree in a given time 
under the sam nditions. Conditions which cause 
scorching of small particles may still allow large drop- 
lets to remain too motst 

wo sources of data were used for estimating the 
drying times for spray droplets. Johnstone (3) studied 


heat transfer to small solid particles suspended in a hot 


air stream. For 200 ,» particles of sand, convection 


heat-transter coethcents were mn the order of 30 B.t.u 


it f particle surface. From this value 


| 
for 200 » droplets of tomato paste was 


hr | | 
the drving time 
estimated to be 2.6 seconds for the operating conditions 
described above. Other investigators (6) estimate the 
drving times for 200 » droplets of pure water to be in 
the order of 1.5 seconds under similar conditions. For 
droplets containing s lids in solution or suspension, the 
This is particularl 


onsiderably longer 


a 


drving tune 
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true when “case hardening” or other complications 
drying occur. 

It is seen that the time required to dry 200 p» droplets 
of tomato paste may easily be well over 2) seconds 
Droplets of this size or larger will not be dried suft 
ciently to prevent sticking and loss of product by wall 
deposition under conditions used in these runs. Indirect 
substantiation of these considerations 1s found in the 


fact that all particles of product discharged from th 


unit were below 150 » in diameter 


Phe problem of wall deposits is still serious tor the 


drying chamber used in these tests. Future researc! 
toward solution of this problem should include studies 
on a drier of larger diameter, investigations of improved 
means of atomization, and improvement of drying 
conditions. 

Operating equations. | hie moisture content of spray 
dried tomato powder is a complex function of operating 
variables. For most of the runs made in the present 
equipment, however, a good correlation existed betwee 


Mp, and the 


ly (the temperature 


powder moisture content, calculates 
“finish-drying temperature,” 
of the primary hot air stream after it Is evaporativel 
cooled by the spray and before introduction of secondas 


air) may be calculated by means of the equation 


Where Ty finish drying temperature, — | 
Th hot air inlet temperature, — | 
M,;== moisture in feed, HO 
F feed rate, Ibs./mun 
H hot air flow rate, Ibs. 


( Heat losses and air channeling are neglected 
Product moisture content, M,. was experimental 
found to be a function of Ty: 


Ty 383 31.3 M, 2 
Combining equations (1) and (2) we have 
1.41 F r, — 383 
M,, 3) 
H 31.3 


content 
It has 


been useful for selecting the values of operating varia 


Equation (3) expresses the moisture 


tomato powder in terms of the drying variables 


bles to obtain a product of a desired moisture content 
This equation may not be directly applicable to othe 
driers, but the } he 
OF course, the atmosphere in the collection 


same principles of analysis can 
applied 
zone, time of exposure, differences in feed materia 
moisture content ol 


and other factors also affect 


product. For example, moisture content of tomat 
powder was 0.5 to O.8% higher when undehumidified 
air was used in the powder aspirator instead of cle 
humidified air 

Properties of the product. 
effect on sticky point and hygroscopicity of tomat 
Tomato powder 


Moisture level and its 


powder have been discussed earlier 
that is high in moisture content when produced will 
immediately cake or lump. As the moisture content 1 
progressively reduced, the tendency to cake upon stand 


ing diminishes finally disappears The level ot 


bOoMATO POWDER 


content below wlach ne caking oceurs 


stored tomato powder Is not detinite, because factors 
other than moisture may also contribute toward caking 
ich as particle size and/or state of agglomeration, 
raw material used, additives, storage temperature, and 
others kor ton 


conditions of these tests, however, 2% Was approx! 


perhaps ato powder produced 


nately the moisture lev 


that divided caking and non 
aking products 

Sulfite in the feed paste Was found to protect the 
Similar 


product avainst scorching during spray drying 


results were found ccuum drying of tomato (4) 
Phe salt added also appears to suppress scorching some 
what: however, the primary advantage in the use ot 
salt is clecrease ¢ iking 


tendency. Runs were mad 
without salt and sulfite, but product quality was judged 
It was found that only 25 to 40° of the sulfite 


When the 


powder was reconstituted as juice the sulfur dioxide 


lower 
idded to the feed is retail ed in the product 
concentration was below 30 p.p.m. ane could not be 
detected by the average taste 

Phe tomato paste used as a starting material in these 
tests contained about 170 mg. ot ascorbic acid pet 100 g 


of drv solids. Over 906 of this ascorbu acid was re 


Bulk densiti prav-dried tomate powders wert 
flected only slightly by the conditions ot production 
Packer 
22 4 412 0.60 0.82 
» 460) 0.58 0.75 
| 412 0.62 
1] 5.5 0.61 
(bviou the packing of the powder has tar greater 
lect hulk density than the conditions of preparation 
Bu ensities of spt dried tomato powders are con 


siderably higher than those of vacuum dried powder. 


| » obtain paste (25% 


In reconstituting the powder t 
solids content), one volume of powder 1s mixed with 


two volumes of water. For preparation of small lots, 
vigorous stirring with a spoon results im a satisfactory 
product. For preparation of t-pound batches of paste, 
wire-whip mixer was used. Several 


types of mixers commonly used in food processing 


i pl metary type, 


plants ind large restaurants should be suitable for pre 
paring past quantity 

Juice of beverage str neth (6.50¢ solids) and normal 
onsistency can be prepared by mixing one volume of 
powder with 9 volumes ot water for 30 to 60 seconds in 
t kitchen-tvype blender. Care should be taken to avoid 
whipping air inte the mixture. [fa blender is not avail 
able. it is necessary first to make a smooth heavy paste 
ind then dilute slowly, with stirring, to the concentra 
tion desired. Failure to use these procedures results in 
4 mixture with a thin, weak consistency, which sepa 


rates upon standing. Thin, separating samples of im 


properly reconstituted juice were examined microscop! 


cally. Individual spray-dried particles were dispersed 
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fairly well, but had not disintegrated However, when 
the sample was exposed to vigorous shearing action as 
afforded by stirring as a paste, OF by mixing in an 
» be suitably 


electric kitchen blender, it was found t 
lisintegrated and had the appearance of tomato juice 
Very few or no particles having the identity of the dried 
spray droplets remained The conclusion from these 
observations is that each spray-dried particle has a 
tough shell which 1s not 1 iptured by mild stirring in 
old water 
SUMMARY 
\n experimental spray drier was modified for drying 


tomato concentrate \odifications included provisions 


for introduction of controlled amounts of ambient air 


into the lower part of the drying chamber to condition 
the surface s of the ps rticles before they enter the pri- 
\ 


mary cyclone « lector \n aspirator was provided to 


ransfer the powder trom the humid air of the first 
collector to the 


1] + 
secondary collection system 1 fis 


warm dehumidified air used in the 
irrangement pre- 


vented sticking of powder in the collection zone. 
Preparation of the concentrate used as starting ma- 
terial was carefully ntrolled to preserve most of the 
exclude coarse particles which 
interfere with atomization. A small amount 4 sodium 
bisulfite was added to the starting material to stabilize 
Sodium 


natural pectin and t 


the product against heat damage during drying. 


chloride was added to aid in drying and to decrease 


caking tendency of the product 


Noncaking powder of good quality was produced. 
\dvantages of this new product over vacuum-dried 
tomato powder include greater packing density and 
potentially lower production costs However, since the 
spray-dried powder is rated lower u flavor and mixes 
less readily with water, it is less attractive for beverage 
use than the vacuum-dried product Pastes made from 
the spray dried pt wader have excellent color and con- 
sistency and acceptable flavor; use in dry soup mixes 
and in products where tomato paste is normally used 
appears promising 

(Optimum production conditions and procedures for 
minimizing deposition of powder 1 the main drying 
chamber must be established, and storage tests on the 


product must be completed before this development can 


be fully evaluated 
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Some Factors Affecting the Heat Stability 


And Viscosity of Half-and-Half 


Homogenized Milk* 


Manuscript received September 6, 1955 


ne of the defects of half-and-half homogenized milk 
is “feathering.” For many years, this defect, also 
characteristic of coffee cream (18% fat), has given rise 
to many consumer complaints. “Feathering” occurs 
when the cream comes in contact with hot coffee. 

Numerous studies have been conducted to ascertain 
the various factors which produce the feathering ot 
coffee cream (2, 3, 5, 7, 10, 11, 12, 13, 17). Only a 
limited amount of study has been devoted to problems 
pertaining to the composition and processing of half- 
and-half homogenized milk (4, 8, 9, 74, 75) and their 
possible effect on feathering. Because the percentages 
of fat and solids-not-fat/fat ratio of half-and-half 
homogenized milk differ materially from those of coffee 
cream the applicability of knowledge pertaining to 
coffee cream to the problems encountered with half- 
and-half homogenized milk seems somewhat ques- 


tionable. 

This study was initiated to ascertain the influence of 
composition and processing techniques on some of the 
properties of half-and-hali homogenized milk believed 
to be related to the feathering defect. 


EXPERIMENTAL PROCEDURE 


Preparation of experimental samples. Fresh, mixed herd, 
raw milk was obtained from the Michigan State University 
creamery. This milk was warmed to 90° F. and separated. 
The resultant skim milk and cream were used to prepare 6 lots 
of experimental, standardized half-and-half homogenized milk 
The first 3 lots contained 10.5% fat with additions of approxi- 
mately 2 and 35% low-heat, nonfat dry milk to the respective 
second and third lots. The remaining 3 lots were standardized 
to approximately 13°, 18% and 23% fat, respectively. In this 
manner, wide variations in the compositions and SNF/F ratio 
were achieved. Each lot of samples was pasteurized at 150° F 
for 30 min. followed by immediate homogenization at 0, 2,500 
and 5,000 p.s.i. (single-stage) and 2,500 + 500 and 5,000 + 
500 p.s.i. (two-stage) in a 75 gal./hr., Manton-Gaulin homoge- 
nizer. Several halt-pint samples of each experimental lot were 


* Published with the approval of the Director of the Michi- 
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® Present address: Department of Dairy Science, University 
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Dairy Department, Michigan State Un 
versity, East Lansing 


bottled in glass, cooled m running water to approximate!y 
50° F. in 15 min. and stored at 37° F. until examined 

Experiments were performed in triplicate with milk trom 
constant source. The data represent typical observations. N« 
attempt was made to observe the relative effects of seasona 
variations 

Evaluation procedures. Viscosity values were determine: 
with a Brookfield Synchro-Lectric Viscometer. Determination 
were made at the temperature of 3° C. (37.5° F.) following a 
3) min. tempering period; results being expressed in centipoises 
All samples were aged at 37° F. for at least 6 and not mor: 
than 10 hours prior to making viscosity determinations 

Values reflecting the relative heat-stability of the prepar 


half-and-half milk samples were determined simultaneously 
One ml. samples, sealed in round Pyrex glass tubes 15 cm 
were heat treated in an oil bath at 120° C. (248° F.). These 


submerged tubes were rotated constantly from their center poin 
at 7 r.p.m. The interval, in minutes, between the time the sam 
ple tubes were submersed and the appearance of the first trace 
of precipitated milx on the side of the tube was recorded as heat 
stability 

The “featherability” of half-and-half homogenized milk 
hot coffee was determined by adding 50 ml. of hot coffee (195 
to 205° F.) to 5 ml. of sample. The coffee was prepared by 
adding 3 g. of regular-grind coffee to 50 ml. of boiling distilled 
water containing calcium-ion (Ca Cl) concentrations ranging 
from 0 to 400 p.p.m. This “brew” was allowed to boil for om 
minute, then added to the milk sample. 

The stability of the various lots of half-and-half homog: 
nized milk to hydrogen ions in the presence of various concer 
trations of calcium, magnesium, and citrate ions was estimated 
as follows: 5 ml. of calcium chloride, magnesium chloride 
and/or sodium citrate solutions containing a calcium-, mag 
nesium- or citrate-ion concentration ranging from 0 to 500 pp. 
was mixed in a test tube with 1 ml. of sample. Increments of 
N/100 HCl were added and mixed until the first indication of 
fine precipitate was observed. The milliliters of acid consti 
tuting the titre was recorded as the “acid-stability” of the 
sample. 


RESULTS AND DISCUSSION 


Effect of homogenization on viscosity and heat-sta- 
bility of half-and-half homogenized milk. | he influ 
ence of homogenization at 2,500 p.s.i. and 5,000 p.s.i., 
both single and double stage, on the viscosity and heat 
stability of half-and-half homogenized milk of approxi 
mately 10% fat and ranging in solids-not-fat concen 
tration from approximately 8.5% to 12.5% is shown 
in Figures 1 and 2. These data indicate that a small 
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Figure 1. The effect of homogenization on the viscosity of 
half-and-half homogenized milk. Curve a—10.50% F, 8.73% 
SNF, SNF/F — 0.825. Curve b— 10.47% F, 10.05% SNF, 
SNF/F— 0.959. Curve c—10.28% F, 12.38% SNF, SNF/F 
1.204. 
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Figure 2. The effect of homogenization on the heat stability 
of half-and-half homogenized milk. Curve a—10.50% F, 8.73% 
SNF, SNF F 0.825. Curve b—10.47% F, 10.25 SNF, 
SNF F 0.959. Curve c—10.28% F, 12.38% SNF, SNF/F 
1,204. 


inerease in viscosity occurred in the milk samples forts 
fied with nonfat solids. .\ more pronounced increase 1n 
viscosity. occurred, however, in samples subjected to 
single-stage homogenization at pressures upward to 
5,000 p.s.i. Double-stage homogenization did not con 
tribute to the occurrence of unusually high viscosities 
in the aged samples. These observations are in agree- 
ment with those data reported by Brunner (7) and by 
lrout and Weinstein (75) in related studies. 

Similarly, the addition ot nonfat solids lowered 
slightly the initial heat-stability of the nonhomogenized 
half-and-half milk samples. Single-stage homogeniza 
tion at a pressure of 2,500 p.s.i, reduced the heat 
stability of the milk samples to relatively low values. 
Double-stage homogenization adversely affected the 
heat-stability of half-and-half. Hlowever, the second 
stage did exert a slight heat-stabilizing influence on the 
milk samples. This was especially noticeable in the 
samples without the added solids. The fat concentration 
in the 3 samples of half-and half represented by these 


data were approximately the same. Therefore, the 
wide variation between the heat-stability values in the 
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double-stage homogenized samples appears to be the 
result of the added solids. Doan (5) has postulated that 
the decreased heat-stability of homogenized milk was 
in part the result of immobilizing a large portion of the 
milk casein on the greatly increased surface of the 
homogenized fat. Such a condition could be magnified 
in a relatively high-fat milk contaming added nonfat 
dry milk, Doan and Minster (6) reported that the 
addition of nonfat milk solids tended to heat-stabilize 
low-fat cream. The results reported herein agree with 
the reports of Webb (/6) and Whittier and Webb (18) 
who emphasize the heat-destabilizing influence of non- 
fat dry milk 


lhe effect of single- and double-stage homogenization 


on the viscosity and heat-stability of samples ranging in 
fat concentration from 10.47% to 22.74% is shown in 
Figures 3 and 4. The sharp increase 1n viscosity and 


correspondingly prominent decrease in heat-stability ot 


hig la 


h-fat samples, homogenized under single-stage con- 
ditions are apparent. These observations have been re- 
ported on numerous occasions (5, 16, 17) and pre- 
sumably are the results of excessive clumping of the 
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Figure 3. The effect of increasing percentages of fat on the 
viscosity of half-and-half homogenized milk, homogenized at 
various pressures. Curve a—Half-and-half; 10.47% F, 10.05% 
SNF, SNF/F 0.959. Curve b—Half-and-half; 12.76% F, 
7.87% SNF, SNF/F — 0.617. Curve c—Cream; 18.44% F, 
7.50% SNF, SNF/F 0.407. Curve d—Cream; 22.74% F, 
7.16% SNF, SNF/F 0.315. 
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Figure 4. The effect of increasing percentages of fat on 
the heat stability of half-and-half homogenized milk, homoge- 
nized at various pressures. Curve a—Half-and-half; 10.47% F, 
10.05% SNF, SNF/F 0.959. Curve b— Half -and -half; 
12.76% F, 7.87% SNF, SNF/F 0.617. Curve c—Cream; 
18.44% F, 7.50% SNF, SNF/F 0.407. Curve d—Cream; 
22.74% F, 7.16% SNF, SNF/F 0.315. 
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TABLE 1 


The influence of composition and homogenization on the 
feathering of half-and-half in coffee containing 


vlobular tat \pparently, very little clumping occurred 
the homogenized samples when the SNE/F ratio 


vas greater than 0.62 do ( repor i 
Bre th Teported that the various concentrations of calcium-ion. 
critical SNF/F ratio conducive to the clumping of fat 

lecurrence of feathering half-and-half } 
in light cream homogenized at 100° F. ranged between per 


0.60 to O.S5 


Caleium-tor 


Double-stage homogenized experimental samples 


were lower in viscosity and higher in heat-stability than — — - 
sinnlar samples processed by single-stage homogeniza 
tion. (Generally, this beneficial effect of two-stage 
homogenization has been attributed to the break-up ot inode 
fat clumps which serve as a focal point for matrix 
formations in the development of viscosity and heat 
Hocculations (5, 10) 

‘‘Featherability’’ in hot coffee. None of the samples 
of half-and-half homogenized milk prepared for this 
study could be “feathered” by either the addition ot 
hot coffee to the sample or vice versa. These observa “sme 
tions re-emphasize the importance of freshness in the 
raw materials as a means of avoiding the feathering Deliadée Seatherine 
when cofiee was made with distilled water rather than Series N 8% F., 1 S.N.I 
with common tap water (containing 419 p.p.m. as 
CaC(),) feathering was sometimes observed, especially 

double-stage homogenization was demonstrated. (ne 


i the samples homogenized by single-stage treatment 

higher-than-normal pressures, Table 1 # the interesting observations of this study was the 
e addition of increments of calcium to the distilled inability of the hard-water coffee to feather the 
vater used in making the coffee emphasizes further the and-half samples while relatively low concentrations « 
destabilizing influence of homogenization on the heat calcium (ranging from O to 125 p.pan.) in distilles 


tabilitv of half-and-half homogenized milk \gain, the water cofice resulted in the destalnhization of all 


partial stalnilizing influence of the second-stage of homogenized samples \ possible explanation lies 
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Figure 5. The influence of increasing amounts of calcium-, magnesium- and/or citrate-ions on the acid-stability of samples of 
half-and-half homogenized milk and half-and-half homogenized milk plus 2° and 5% added M.S.N.F. 


HALF-AND-HALI 


ourse. the wornble balanee of cations and 
Uilizinig ons in the natural water system 

The acid-stability of half-and-half homogenized 
milk. The data shown in Figure 5 demonstrate the 


ect | dded nonfat dry milk to the de 


stalnlizing on lnence hydroven added to samples 


rther. the increased stabilizing 


| i ul t 
stabiliziney influence of added calctum, magnesiun) 
citrate 1s ted \dded mcrements of cal 

ium) te the test mixture resulted progressively 

1 cid pitatiwon Lnhlike the effect ot 
cium. the addition of magnesium had little influen 

n the acid sensitivit f the half-and-half samples 

he ddition of citrate t the les had the effect ot 


stabilizing the milk to the precipitation by acid 


SUMMARY 


Processing and compositional factors affecting th 


cosity d heat stability of half-and-half homogenized 

‘I were studied 
he viscosity of half-and-half homogenized milk was 

nere do by single-stage homogenization, especially at 
higher-than-normal pressures Double-stage homoge 
ization produced less increase in viscosity ™m similar 
mples effects of homogenization became more pr 
nounced as the fat content of the sample was increased 
upward to that of light cream 

(jenerally. the heat-stabilitv of the homogenized sam 
ples | ved an inverse relationship to that of viscosity 
Other factors bemy ipproximately equal, the addition 
f nontat drv milk resulted in a product of lower heat 
tabilits 

None ot the tresh ¢ xperimental samples could be 


induced to “feather” in coffee made with hard, “tap” 


Che inclusion of various increments of calerum = im 
distilled-water coffee demonstrated that homogeniza- 
tion, especially single-stage processing, was conducive 
to the appearance of the “feathering” detect 

Phe addition of nonfat drv milk to the samples served 
“bufferine” agent against the acid-precipitation ot 
lf homogenized milk 

(senerally, increasing increments of added caletum 
resu ted ina lower! the Ta! stability ol the sal 


hereas, the addrti of citrate resulted in an 
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Methods for the preparation of filled milks suitable for making filled cheese of the 
cheddar type are described. The use of filled milks in the manufacture of such cheese is 


shown to be feasible. 


The continuous search for the development of new 
foods that will meet the consumer's approval is apparent 
to anyone in the food field. The present high price for 
nulk fat in relation to animal fats and vegetable fats and 
oils, combined with an intensive drive to find more and 
greater outlets for these latter fats and oils in the food 
held, resulted effort 
products in which the milk fat is replaced partially or 


has in a renewed to develop 
wholly by other fats 

\lthough the manufacture of filled cheese is practiced 
in some parts of this country and elsewhere, literature 
The 


present study was undertaken to develop methods for 


dealing with its manufacture is rather meager. 


the preparation of filled milks suitable for making filled 
cheese of the cheddar type and to use such milks in the 
manufacture of filled cheese 


REVIEW OF LITERATURE 


Nichols (6) has published a method suitable for 
manufacture of nonfat leaking cheddar cheese from re 
constituted \ method similarly 
dispersing fat in natural whole milk, which simul- 


milk satisfactory in 
taneously reduces fat leakage in cheese has been de- 
veloped since by the author (8) 

Feuge (2) has shown that interfacial tension between 
water and oils, such as cottonseed and soybean oil can 
A 1% 


tion of monoglycerides in the oil phase lowered the 


be reduced by added monoglycerides. concentra- 
interfacial tension by 50° and a 6% concentration by 
100%. 

Norman (7) has reported that dried buttermilk im- 
the palatability flavor of 
homogenized whole milk. Reisfeld and Harper (9%) 


proved and reconstituted 
have developed a low-fat soft-ripened cheese containing 
added buttermilk. 
added phospholipids produced the same long body in 


These workers found that whereas 


cheese as did added sweet cream buttermilk, the latter 
cheese possessed superior spreading qualities. 
Methods suitable for preparing cheese samples for 
bacteriological examination are described by Hammer 
(4) whereas Alford and Frazier (17) have developed a 
method and nonlactic 


for obtaining counts of lactic 


organisms in cheese 


EXPERIMENTAL 


Filled cheese of the cheddar type was made by a conventional 
method (10). In trials involving the of natural skim milk 
sufficient milk from the College herd aside for each 
series to give four 200-lb. lots after processing, plus the neces- 
sary skim milk to make the starter. A 200-lb. portion of the raw 


us¢ 


Was set 


whole milk was withheld in series where a natural control 
( hee se seeme d de sirable 
All milk to be skimmed was forewarmed to 40° C. and 


separated in a mechanical separator. The skim milk was trans- 


138 


to 55 | 


at and heated 


same temperature 


holder pasteurizing \ 


fat of the 


ferred to a 
at which time 


typ 


vegetable Was 


in amounts equal to that of the milk fat removed by skimming 


homogenization pressure i 


In the early trials dealing with 
variable (Table 1 A.) the filled milk was then pasteurized a 
at to 50° and tl 


consecutive portions of 200 Ib. each withdraws 


for 30 minutes, cooled m the v 


and homoge 


in a Manton-Gaulin homogenizer at 500, 1000 and 2000 p.s. 
spectively, Since this method presented dithculties in obtainine 
consecutive lots of filled milk having the same percent fat 
modification in procedure was adopted. Thus after adding t 
calculated amount of liquid vegetable fat to cach individua 

of preheated skim milk, both at 55° C., the mixture was hon 
nized immediately at 500 p.s.i., returned to the vat, pasteurize 


at 61.7° C. for 30 minutes, and rehomogenized at 500 p.s.i 
the way to the surface cooler. Good results were obtamed | 
this method at all times. (Caution: in order to prevent hyd 
lytic rancidity the above first homogenization temperature 


55° 
The 

similar to that of the filled milk but was not hom 

of reconstituted skim milk 


should be rigidly adhered to.) 
natural control milk received a pasteurization treatmet 
wenized 

In trials involving the kextr 
spray Low Heat N.D.M.S. were added to tap water of 25-32 

at the of 9 Ib. to 91 Ib agitation 
resulting reconstituted skim milk 
fat at 55° ( added im 


ust 


rate and dissolved under 
vas forewarmed to 55° C. ar 


amounts to result 1 


filled milk 


melted ve getable 


4% fat filled milk. A 4% fat reconstituted 
selected to approximate the College herd milk This seen 
desirable since some series were to include natural milk contr 


Further treatment of the reconstituted filled milk wa 
according to the modified method described above 
All 
filled milk or reconstituted filled milk contaiming 
cottonseed oil with a Wiley melting point of 35.8° ¢ 
When used, monostearine heat 


first incorporated into the 


chee st 


filled cheeses, unless shown otherwise, were made 


hydroget 


and low sweet cream butter 


milk powder were melted vegetable 


fat prior to its addition to the preheated skim milk base 


All cheese was made in four identical 50-gallon stainless ste« 


Damrow cheese vats. Cheese color was added to the milk t 
vive all cheese the same intensity of color. The same mak 
TABLE 1 


The influence of type and treatment of milk upon fat loss 
in whey, oiling off and pH of cheese 


| Hox | Percent t | pH 
| press | f 
p.s n wi n chees 

1 k cl 
Fille ( 
‘ 
Filled 
Natura 
Natura 

B. Reconstituted filled milk cheese 

Filled 
Filled 
Filled 
Filled 
Natura 
Natura 
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schedule was rigidly adhered to in all instances. The curd from 
each lot or vat was made into 4 cheeses of the American favorite 
style The cheese was kept m the press overnight, removed 
from the hoops, stamped for identification and paraffined after 
the rind was sufficiently dry. The paraffiined cheese was cured 
on shelves at 10 to 13° ¢ 

Fat tests on milk, whey and cheese were made by the modi 
fied butyl alcohol Babcock method (3). Moisture in cheese was 
determined in duplicate on 5-g. samples of ground cheese dried 
at 105° C. for 24 hours. Fat leakage 
oiling off, was determined on 20-g. samples of ground chees« 


suspended in 80 ml. of distilled water having a temperature of 


xpresse d as percent 


below 33° CC. and containing one part of formaldehyde to 500 
parts of water prepared in the above manner were 


Samples 
37 centrifuged for 15 minutes at 1000 


eld for 24 hours at 37° ¢ 
r.p.m. in a Cenco high speed centrifuge and refrigerated over 
night at 3-4° C. to allow the free fat to solidify. The solidified 
fat was removed and weighed and the percent fat leakage calcu 
lated, based on the percent fat in the cheese Phe pH values 


cre determined with a Beckman potentiometer on samples 


ared by dispersing 2 g. of ground cheese in 18 ml. of boiled 


cooled distilled water 
Photographic illustratior fat leakage were prepared fron 

i trier plug disc of cheese cut 3 mm. hig The cheese disc was 

laced in the center of a dry filter paper previously saturated 


lan III, kept ir 


| petri plate The petri plate was 
covered and the cheese exposed for 150 minutes to 37° C., after 
hich time the plate ind its contents were cooled in a re friger 
itor for 15 minutes and the pictures taken immediately 
All cheeses were judged at the age of 3 and 6 months as out 
lined by Nelson and Trout (5 The identity of the samples was 
ithheld from the judge in all instances 
score card used was designed for natural chees« 


nd did not list certain defects found in filled cheese it was neces 


sary to improvise evaluations for the latter defects and to desig 
nate appropriate scores for them. The term “foreign” flaver was 
elected to denote a flavor uncommon to natural cheese and 
its severitv wa portr ved in the score give depending on the 


bserved. 
Bacteriological examinations of cheese were made according 
tee methods described elsewhere (17, 4 


RESULTS 


Data shown in Table 1 were obtained from two series 
each of filled milk cheese and reconstituted filled milk 
\ll fat 


losses in whey from the filled cheeses were similar and 


cheese with natural cheese serving as control. 


significantly lower than those of the natural control 
cheese Phe percent oiling off in both types of filled 
cheese was similar for similat homogenization treatinent 
of milk. Tlowever, increases in homogenization pres 
sure of milk resulted in decreases in oiling off in cheese 
\ll tilled cheeses had oiling off values much lower than 
those of natural control cheese made from nonhomoge- 
nized milk. No significant differences were observed 
among the various cheeses with respect to pil at one 
month of age. 

Numerical flavor scores of 3 and 6 months’ old filled 
cheese ranged from a low of 35 to a high of 37. and for 
natural cheese from 38 to 40. The most common flavor 
criticisms for filled cheese were foreign and flat. No 
significant difference in flavor was observed between 
filled cheeses made from filled milk or reconstituted 
filled milk when 3 months old. However, at 6 months 
the filled milk cheese somewhat excelled the reconsti 
tuted filled milk cheese 

Although the body and texture scores of both the 
filled cheeses and the natural cheese ranged between 26 
and 29 there was some difference in the kinds of critt- 


cisms. Whereas most cheeses were slightly open in 


texture only filled cheeses were criticized for being 


curdy and crumbly, which defects decreased with aging. 
Since curdiness disappears with breakdown of protein 
it seemed that ripening in filled cheese progressed at a 
The data in Table 
2 tends to substantiate this fact since the 
tic organisms found in reconstituted fil 


slower rate than in natural cheese 
number of lac- 
led mulk cheese 


TABLE 2 


Populations of lactic and nonlactic organisms in six-month-old 
cheese made from natural, filled or reconstituted filled milk 


It ( t millions) in 
I Natural chees Filled cheese 
\gar growth ( p.s.i.) 
( € es Cheese series 
\ k 
5 14.8 
I R 
6H 
‘ 0 
was significantly lower than in natural cheese of the 
same series at the age of six months. Counts for lactic 


organisms were similar, however, between natural and 
filled milk cheese as shown in Table 2A. 

\ll filled cheeses used for bacteriological examina- 
tions were made from filled or reconstituted filled milk 
homogenized at 1000 p.s.. The above cheeses were 
somewhat superior in body and texture to other filled 
cheeses of the same series when 6 months ld 

Figures 1 and show photographic illustrations of 
fat leakage in samples of various cheeses made trom 


natural, filled and reconstituted filled milk. Fat leakage 


Figure 1. The influence of homogenization of milk upon fat 
leakage in filled cheese made from filled milk homogenized at 
(1) 1000 and (2) 500 p.s.i., as compared with natural cheese 
(3) made from nonhomogenized milk. 


140) FOOD TECHNOLOGY, MARCH, 1956 


Figure 2. The influence of homogenization of reconstituted 
filled milk upon fat leakage in filled cheese when using homog- 
enization pressures of 500 (1,4), 1000 (2,3) as compared with 
natural cheese (5) homogenized at 0 p.s.i. 


in all filled cheeses was similar and less pronounced than 
in the natural control cheese made from nonhomogenized 
milk. 

Data on trials involving the use of four different 
vegetable fats in filled cheese are shown in Table 3 
Whereas, the percent fat loss in whey was low and 
similar in all lots of filled cheese, the percent oiling off 
declined with higher melting point fats in the recon 
stituted filled milk cheese but not in the filled milk 
cheese. No definite trend was observed in the pH values 
of the various lots of filled cheese. 

No significant differences in flavor were observed in 
the 3 and 6 months old filled cheeses, the scores rang 
ing from 36 to 37 only. Most common criticisms were 
foreign, flat and in some instances slightly bitter, espe 
cially in the 3 months old cheese. Ripening reduced 
bitterness in all instances present. Filled cheese con 
taining natural coconut fat showed the lowest incidence 
of bitterness. 

\lthough the types of body and texture defects were 
similar in nature for both filled and reconstituted filled 
milk cheeses having the same type of fat, the defects 
were less pronounced in filled milk cheese. Filled milk 
cheese scored from 27.5 to 29 whereas reconstituted 
filled milk cheese scored from 27 to 28.5. Listed in 
order of decreasing frequency the criticisms for filled 
milk cheese were weak, short, and curdy. In the case 
of reconstituted filled milk cheese the order was short, 


TABLE 3 


The influence of type and melting point of fat upon fat loss 
in whey, oiling off and pH of cheese 


Wiley | Percent Percent pH at 

Type of fat melting fat loss oiling off age of | 

point ° ¢ in whey in cheese month 

\. Filled milk cheess 
Natural coconut fat 9 | 0.04 | 23 5.2 
Hydrogenated cottonseed oil 15.2 | 0.04 | 32 5.2 
Hydrog. soybean oil (A) 6.2 | 0.03 34 5.1 
Hydrog. soybean oil (RB) $1.0 0.04 ? | 5.1 
B. Reconstituted filled milk cheese 
Natural coconut fat | 29 | 0.05 35 | 5.6 
Hydrogenated cottonseed oil | +5 0.05 | w | 4 
Hivdrog. sovbean oil (A) 0.06 


Hydrog. soybean oi! (R 0.03 | | 


curdy, and weak. Criticism of curdiness was more [re 
quent in filled cheeses containing the higher melting 
point fats. These cheeses were also more short in bod) 


Killed cheeses containing natural coconut fat, while 
curdy in body, were criticized for being slightly grea 

The addition of 0.56 monostearine on the fat basi 
(0.5 Ib./100 Ib. fat) to filled or reconstituted filled mill 
made into cheese had no apparent effect upon the per 
cent fat loss in whey, percent oiling off and and pl 
one month old cheese as shown in Table 4. Similarly. nm 
detectible differences in flavor, body and texture wer 
observed among the various cheeses 

Phe addition of sweet cream buttermilk powder 
on the fat basis (14 Ib./100 Ib. fat) to reconstituted 
filled milk on the other hand decreased slightly the 
percent oiling off in one month old cheese Phe add 
of buttermilk powder resulted in improvement of flay 
in the ripened 6 months old cheese over that of the con 
trol (37.25 vs. 36.25) as well as in body and texture 
(28.5 vs. 27.25). 

Results of two duplicate series in which natural ar 
filled milk were blended in given proportions and mac 
into cheese are shown in Table 5. The percent fat loss 
in whey in all cheeses of the same series were low and 
similar, as were the values of percent oiling off in 
cheese. Increasing the proportion of filled milk result 
in somewhat higher pll values of the one month old 


cheeses in both series. .\ possible explanation for this 


trend may be that starter organisms produced acid 
filled milk at a slower rate as was observed during t! 
daily transfer of cultures in different milks 

The addition of increasing portions of filled mulk t 
natural milk resulted in decreases in flavor scores 


TABLE 4 


The influence of added emulsifier upon fat loss in whey, 
oiling off and pH of cheese 


Emulsifier used | | 
Percent I ent pH 
Percent fat | ft 
\. 1 milk ch 
Monostearit 
Monost | f 
Monoste 
Mor 
B. Re tit 1 1 milk che 
Mor t € 
Mor te 
Monoste 
Monostearine 0.0 
Buttermilk | ler 
Buttermilk powder 
Sutte k powder 4 x 
Buttermilk powd 
TABLE 5 


The influence of various blends of natural and filled milk 
upon fat loss in whey, oiling off and pH of cheese 


‘Pin ent blend | 


Percent fat | Percent oiling | pH at ag 
Filled | loss in whey off in cheese of 1 month 


Natural 


Trial number Trial number | Trial numbe 


100.0 | 0.07 0.1 


| 7 26 
13.4 66.6 | 0.06 | ry 10 


am |3 


MANUFACTURI 


hie 


foreign 


rom 40 to 36 


detectible 


thre rip ned cheese name lv. presence 


of 33.4 filled milk resulted 1 


in cheese, whereas 66.667 produced a detinite foreign 


flavor. Differences in body and texture of the four lots 
of cheese ina given series were less pronounced than 
was the flavor: the differences in score ranging from 29 
to 28 in the 6 months old cheese, with the higher scores 


in favor of the natural cheese Curdiness present in 


100, tilled nulk cheese vas absent in the other lots 
within the same series 
DISCUSSION 

Vhe manufacture of filled cheese from filled or re 
constituted hlled milk Was found to be easible, even 
though favor, and body and texture characteristics 
somewhat from those of natural milk cheess 
Homogenization pressures of 1000 p.s.i. or less wer 
ound superior te highe pressures in preserving th 
curd making properties of fille. milks. At the same 
time the above pressures were found to be sufhciently 
high to properly incorporate the foreign fat into the 
tural or reconstituted skim milk. Filled milk made 


uced a body and texture more similar te 


that of natural cheese than was obtained with reconsti 


tuted tilled mull 
Phe slower rate of ripening in the filled cheeses, 
I] those made from reconstituted filled milk, 


especially 


natural cheese of the same 


ired 


is 


must be ascribed either to difference in numbers and 


types « rganisms in the milks prior to cheese making, 


or to the slower growth of lactic organisms in the filled 


cheese, o1 both 
monostearine as added emulsitiet 


use of 


\ltl ougl the 


in filled cheese did not prove advantageous at the level 
sweet cream buttermilk powder 


the 


tried. the addition ot 


ters possibilities tor improving flavor as well as 


body and texture ot filled cheese 
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1. Two Mechanical 
Devices for Measuring Texture’ 


D. S. Miyada and A. L. Tappel 


Department of Food Technology, Uni 
versity of California, Davis, California 


Two new methods for measuring meat texture based on the use of a motorized Christel 
Texturemeter and a household food grinder are described. The accuracy of these methods and 
mechanical devices was evaluated using waxes as the homogeneous test material. A coefficient 
of variation of 2° shows that these methods are more accurate than the popular Warner- 
Bratzler Shear. Examples of the application of these two mechanical devices to measurement 


of meat texture are given. 


Foremost of the factors considered in meat accepta- 
bility is tenderness, a quality which has proved thus far 
to be very difficult to evaluate. Consequently, various 
methods—organoleptic, mechanical, and histological 
have been devised and used with varving degrees of 
success to measure meat texture 

In the present investigation, mechanical methods of 
Measuring meat texture were studied to find mechanical 
devices and methods capable of distinguishing between 
relatively small differences in texture in a reproducible 
manner. ©f all the devices and methods in present-day 
use, none appeared to fulfili these requirements satis 
factorily. References to and short descriptions of these 
methods can be found in Bate-Smith’s excellent review 
?). The Warner-Bratzler shear has been used most 
extensively—in fact, almost exclusively compared to 
other mechanical methods of measuring meat texture. 
Che reliability of measurements obtained with this de- 
vice Was recently reported by Hurwicz and Tischer (3) 
who felt that the experimental error inherent in the 
apparatus was sufficient to warrant a redesigning of the 
instrument 

In this study, other devices and principles are pre 
sented which possess some desirable attributes and 
merit consideration in the search for better methods of 
measuring texture. The scope of this investigation in- 
cludes the calibration of a shear apparatus and a food 
grinder and their application to measurement of meat 
texture. The calibration of the shear apparatus, a 
motorized Christel Texturemeter, was determined by 
analyzing the precision of measurements obtained by 
shearing samples of beeswax at five different tempera- 
tures. The two criteria selected from these measure- 
ments as measures of texture were the total work and 
the maximum shear force. Beeswax was selected be- 
cause of its homogeneity, resistance to fracture, and 
variable resistance to shear as a function of temperature. 
In its application to meat, the motorized Christel Tex- 
turemeter was used to determine the correlation of 
measurements of total work and maximum shear force 
with the thickness of meat samples. The food grinder 
was calibrated with parowax. In this case, the criterion 
of texture was the energy expended in grinding a given 
weight of parowax. Parowax was used because of its 
homogeneity and good grinding properties. In the 
application of the Hamilton-Beach food grinder to 
measuring textural differences in meat, pieces of freeze- 
dried hiceps femoris muscle of beef were rehydrated in 
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enzyme solutions, cooked, and ground. By measuring 
power consumption during grinding, data were obtain 
on the relative tenderization produced 


METHODS 


Motorized Christel Texturemeter. The modification of thy 
Christel Texturemeter simply involved the attachment ot a! 
electric motor and reduction gears to give a 0.75 r.p.m. drive 
the shaft of the texturemeter. This produced both a reductior 
of shear rate to 0.32 mm. per sec. and a non-fluctuating rate 01 


to 


shear 

Total work and maximum shear force were obtained in the 
following manner. The cylindrical sample was placed in thy 
sample holder and the motor started. As soon as the shearime 
prongs touched the sample, manual recording of the tex 
turemeter pressure gauge readings was begun. A bell mechar 
cally activated by the drive mechanism signaled for readings a 
intervals of approximately 2 sec. When the shearing prong 
had passed through the sample, the motorized drive was 
versed and the shearing prongs were elevated for the next test 
Work diagrams were obtained by plotting the recorded data 
the distance measureme! 


t 


pounds of force as a function 
which were easily computed from the time intervals and the 
known speed of the motorized drive 

In all of the following measurements, the base line for t 
integration of work diagrams began at 30 pounds force Phe 
other linear boundary, denoting the end of shear, was calculated 
from the thickness of the sample and the speed of the drive 
Altogether, these boundaries determined the dimensions of th 
work diagrams. The area under the force-distance diagram was 
obtained as an average of 3 planimeter readings. An exampl 
of a work diagram obtained with beef semitendinosus is giver 
in Figure 1. The maximum shear reading was obtained by 
recording the force reading at the crest of the force-distanes 
diagram 

Shear tests of beeswax were made in quadruplicate at 5 dif 
ferent temperatures (80°, 86°, 90, 95° and 110°C.) The 
beeswax samples were cut into cylinders 4.80 em. in diameter 
and 1.20 cm. thick. These samples were brought to the required 


temperature and tested immediately 


120 


° L 1 i i 1 1 1 1 
° oz o3 04 os 
INCH 
Figure 1. A typical work diagram obtained with the motor- 
ized Christel Texturemeter. 
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In applying this method to meat, the shear force as a function valuated in the grindet ypica I liagrams obtamed by 
of sample thickness was investigated. Sections of two sem vrinding 150-170 bee Figure 2 
tendinosus muscles of beef were pressure cooked for 45 min. at 
10 psa. The meat was cooled to room temperature and then RESULTS AND DISCUSSION 
sliced with the grain of the meat to predetermined thickness lr] | 1 cl 
resl al ating ) ste 
Cylindrical samples 4.8 cm. in diameter were cut with a cork at a Calibrating the motorize ashe t 
borer and the thickness of each sample was remeasured on 4 lexturemeter with beeswax are given in Table 1. The 
ides with a vermier caliper. The reported thickness measure relative merits of the two criteria for tenderness being 
ment is an average of the 4 readings. The meat samples were tested can be evaluated from this table, which gives thie 
then sheared in the motorized Christel Texturemeter and the | . 
Variation, mean values, and coethcients of variations 
measurements of total work and maximum shear force obtained 
as described previously tssociated Wit! e€acl measurement \pplhication ol 1 
Hamilton-Beach food grinder. [1 considering other tec! artlett’s test of homogeneity to both criteria indicated 
niques to determine texture, it appeared feasible to determine homoge neity ol variances at the 2% level and hence 
meat texture by its resistance to grinding. Chewing and grind ustified the por ling of ta Measurements of maxi ms 
ng similar in thi woth iteer: operations ¢ 
ig are nila 1 it. bot int 1 mum shear forces showed a smaller coefficient of varia 
conveying, squeezing, tearing, and cutting is analo cal ; 
; tion than total work for the pooled data; however, the 
e« carried turther by feeding mto the grinder bite-size piece 
t meat and by selecting a grinder plate that produces chewed ditference between the two values was small. \n 
Ize pieces Lheoretically, by this method, mereasing toughnes inalvsis of variance ( Table 2) of the two criteria indi- 
meat texture would produce a corresponding, proportionate ited that maximum shear force and total work both 
crease im current consumption of the grinder The area cde — 
ae ‘ d pes have a high ability to distinguish between treatments 
cribed by a plot of power consumption in watts as a functior 
item would represent the total energy expended in grinding | tl inalysis ol resu , the total Work Wa ound to 
Mensutements af can be as be the better criterion of texture because of its higher 
the energy required to grind a given amount of sample. Similar “hE value \ statistical analysis of the results reveals 
have long be measure t relative plasticity ittle difference between the maximum shear torce and 
the total work for measuring the tenderness of beeswax : 
\ Hamilton-Beach food mixer (model G) was equipped witl P 7 
with the motorized Christel Texturemeter. lor con 
a power umt (model 2 i grinder (model 4), and a gerinder : : 
vired in Sertes with an AC ammeter Parowax was used t reading, would be the more desirable method 
measure the precision of this instrument. Four 150-g. samples 
tf parowax cubes weighing approximately 2 g. each were 
manually fed into the grinder at a uniform rate. The amper« \2 ‘ 
re idings vere recorded at intervals \ plot was made 
these mpere readings a i tunction of time, and the area A, J 
under the resulting curve was obtained with a planimeter and 2 wy CONTROL * 
converted into energy per unit weight of sample ok ra 
The following procedure was used to test the applicability ot n / ! 
1 
is method to measurements of meat texture F reeze-dried = f 
a 
amples o ceps femoris of bect were rehydrated in the fol 
lowing solutions 1% papain, O1% papain, 1% commercia 
meat tenderizer containing papain, and water which was use: 
as the control Pieces of eps femorts were cut into samples 
1 x 1 x inches. Samples of approximately 
80 g. dry weight were selected by random sampling. Rehydra Sr a 
> l i L i 
tion was carried out _— vacuum and was complete after 30 - 20 40 60 80 100 120 q 
minutes as ascertaine Vv mspection of Cross-s tions o th a 
rehydratee salmpics w rehvdratec samples were pressure 
yeies : ciples: Figure 2. Typical work diagrams obtained with the food 
cooked 15 minutes at 10 pounds pressure, and their texture wa grinder. 


TABLE 


Variations and mean values of two criteria of tenderness for beeswax 


Max. shear force, Ibs Total work 


Wax ter ( 
AN ine \verag x C.V., % 
195 688 71.57 $8 189 
) R7 5 ) 4 127 
RIS 
led 5 19 
TABLE 2 
Partial analysis of variance for two criteria of tenderness 
Max. shear force Total work 
Sum of squares dt M.S Fr” f M.S F 
| | 
Total 98,273 19 | 88.06 
Among means 87,034 4 21,759 1.05% 87.914 $ 979 j 
Within samples 11,239 15 749 14¢ 17 ! 
1 Significant at 1% probability level 
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The total work and the maximum shear force as a 
junction of meat-sample thickness were determined 
(Figures 3 and 4). These data were obtained by test 
shearing numerous samples from two semitendinosus 
muscles from different beef animals. The relationship 
between work and sample thickness approximated an 
exponential curve, whereas the relationship between 
maximum shear force and sample thickness approxi 
mated a logarithmic curve. However, the proper appli 
cation of logarithms to the data did not reduce these 
relationships to the desired linear function 

The results of the calibration of the Hamilton-Beach 
oad grinder with parowax are given in Table 3. The 


TABLE 3 


Precision of measurements obtained with the 
Hamilton-Beach grinder 


Parowax samples 
N N N N 4 
\r s R4 $0).87 ) 
\ 
t $708 
Wr 
t 1.39 


mean for the calculated value, E/g, was found to be 
31.88 joules per gram. The standard deviation was 
0.67, thus giving a coefficient of variation of 2.11% 

etfect of rehyvdrating freeze-dried biceps femoris 
muscle of beef with various amounts of papain on the 
texture of the cooked beef was examined. Results ot 


this application of the Hamilton-Beach food grinder 
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Figure 3. The effect of meat thickness on the total work 
measured with the motorized Christel Texturemeter. 
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Figure 4. The effect of meat thickness on the maximum 
shear force measured with the motorized Christel Texturemeter. 


to measurements of meat texture are given im lable 4 
\s expected, the energy expended in grinding a give! 
weight of tenderized beef decreased inversely to the 
papain content of the rehydration solution 

Fifteen beef samples of varying thickness wer 
measured for maximum shear force with the Kramer 
shear press, which was found to be less precise for thi 
purpose than the two mechanical devices reported «1 
here. 

From a comparison of coefhicient of variation valu 
hoth the motorized Christel Texturemeter and the 
Hamilton-Beach food grinder seem to give more precist 
measurements than the Warner-Bratzler shear device 
The coefficient of variation for the tamilton-Bea 
The pooled coefhicient of variation 


grinder was 2.11% 
for the total work criterion with the Christel Texture 
meter was 1.99°7, whereas the same value for the maxi 
mum shear force criterion was 1.370. In comparison, 
Hurwicz and Tischer, in a report on the Warnes 

Bratzler Shear, obtained pooled coefficients of variation 
of 4.79, 7.41, and 9.006 for slope of the shear fore: 


time curves, maximum shear force, and total tim 


TABLE 4 


Textural differences of samples of rehydrated, freeze-dried 
beef as determined by the Hamilton-Beach food grinder 


Sar 


\mp. x S t 
Volts 

Energy (joules) 
Wt. of Cooked Beef Sample (.) 154 


Eg (joules/s.) 
failure ; they used four replicate samples of beeswax at 
four temperatures. 

With the Christel Texturemeter, both the total worl 
and the maximum shear force criteria were found t 
be equally precise in the tests with beeswax. However 
with meat on which the effect of sample thickness wa- 
determined, the total work criterion appears to bi 
slightly better. The Hamilton-Beach food grinder and 
another similar household food grinder tested were 
found to be suitable for measuring meat texture. This 
method presents an advantage in that definite-sized 
meat samples are not required and no precaution need 
he taken to line the grain of the meat perpendicular to 
the shearing head as in the Warner-Bratzler devic 
and the motorized Christel Texturemeter. ©mne dis 
advantage is the relatively large sample size required 
the minimum being about 100 g. The results of this 
investigation suggest the general applicability to meat 
texture measurements of any household food grinde: 
in which the power consumption during grinding 
large compared to that during idling 


Acknowledgments 


Tsen of this department 


The authors wish to thank Cho. C., 
for technical assistance throughout this research and Professor 
A. Baker of the Department of Mathematics for his assistane 


in the statistical evaluations 


=}. 
2.0} 
200 
«* 
120 
° 
80 
40 


lh OF CHICKEN MEAI 

I ( H \ method tor measuring the relative pla 
tictty of pastes and doughs. J. Rheology, 1, 429 (1930) 
Bate-Smirn, EF. ¢ The physiology and chemistry of rigor 


Factors Affecting the Rate of Chicken 
Meat Dehydration Under Vacuum’ 
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DEHYDRATION UNDER AC | 
vitt | 
in Food 
Hurwicz, H., 1 
tions of shear 
Shear. / j 
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M. P. Steinberg 


nent of Food Technology, Uni 
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Serving-size pieces of chicken muscle were dehydrated in a vacuum plate drier. Factors 
studied included drier plate temperature, pressure, initial product temperature and moisture 


sample thickness, precooking, and type of muscle 
means of organoleptic tests and rehydration ratios. 


Final product quality was evaluated by 
Freeze drying was employed for com 


parison. Vacuum dehydration required one-fourth the drying time without apparent impair 


ment of the initial product quality. 


\tmospheric dehydration, which makes use of hot, 
dry air, has been the method commonly used for dehy 
drating solid oods l his method, however, does not 
vield products of the desired high quality in the cas 
ot some heat-sensitive foods such as chicken meat 
Vacuum dehydration appears to be the better method, 
trom the quality standpoimt, for this type of product 
It allows use of moderately low to freezing temperatures 
during the process and offers the following further ad 


antages: (a) few chemical changes such as oxidation 


ght, (c) case hardening can be eliminated, (d) the 
original shape of the product can be retained, and (e) 
omplete rehydration can be attained 
However, in vacuum dehydration high equipment 
nid operating costs are involved. Since food products 


usually have low umt value, these costs represent a 


serious economic obstacle to the application of vacuum 
dehydration, The unit production cost may be greatly 
reduced, of course, by an increase in the through-put 
rate for a given vacuum dehydrator 

Phe purpose of this study was to develop information 
on some of the factors affecting the rate of drying undet 
vacuum. Chicken meat, in serving-size pieces, was the 
product chosen for study 

Previous work. ef 
of dehydrated meat research in 1953 


(2) reviewed the status 
concluded, 
regardless of the dehydration methods used, that. the 
hest results were obtained by cooking, grinding, and 
dehydrating the product as rapidly as possible at tem 
peratures below ( 

Basic research on the structural and chemical changes 
occurring during the dehydration of meats has been re 
ported by several authors (/ 

The dehydration of unground meat in a vacuum tray 
drier has been studied by Dunker et al. (3). Their re 


?, 7) in recent years. 


sults indicated that when meat is dehydrated at a driei 
temperature of about 50° FF. and a vacuum of 29 inches 


lly., the operation is too time-consuming to be practical 
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Factors controlling the d1 


of tissues tor morphol 


have been disc issed 
(;ane (4) suggested in 1954 


used as a preliminary tre 


proceed rapidly 


porous so that subsequent 


te in the freeze-drying 
and histochemical studies 
ersh and Stephenson (3) 
that freeze-drying could be 
nent to render the tissue 


rving by heated air could 


EXPERIMENTAL 


Material and methods. 


Hampshire cross-bred fe 
hicket ere 3 mont! 

} pounds. Upon receipt 
ered, eviscerated, and t 


moved \ll meat was f1 


ready for In prepar 


ireezing at O° | 
The drier. The trea 
vacuum shelf drier 


denser, vacuum pumps 


umbia and New 
e used All 
weight of about 
ediately slaugh 
ind leg muscles re 


0 F. room until 


ratio the meat Was 

the ski ind tat removed 

irious treatments before being 


chicken muscles 


of zeolit 


ramming minutes, and re 


vel dehydrated in a 
equipped with both = re 
ssories included a con 


imstruments tor 


temperature measurements. | vat im drvi ethylene glycol 
solution at 40° J Was ] ug! | condenser coil 
ind the desired temperature was 
cir Ives the dri When 
ire tl glycol solution was pumped 
thr ll as the ondenset In every 
case the temperature ot denise Vas maintained beloy 
that of the plates 

Development of a drying procedure. When this investigation 
was undertaken, there were no reports in the literature on the 
proper conditions for the dration of chicken meat under 


vacuum, It was therefore necess 


procedure, which would yield 
flavor, and rehydratior cna! 
before the main study could he 
\ series of experiments 
approximate drying time | 
that should be used. Severa 
peratures ranging from 68° | 
from below 1 mm. Hg. to 175 
acceptable drying procedure w 


of the factors affecting the dryir 
Moisture determination. J lx 


dehydrated chicken meat was 


ary that an acceptable drying 
duct with satisfactory color 


tics, shoul he leveloped 


is designed to determine the 


rying temperature and pressure 


rbitrarily chosen drymg tem 


160° F. and pressures ranging 


mm. Hg. were tried Aite an 


established, the investigation 
g rate was undertaken 
moisture content of the 


termined by the vacuum ove 
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method, Dry chicken was ground in a Wiley mill equipped 
with a 20-mesh sieve. Three to five grams of sample was 
weighed into an aluminum dish and placed in a vacuum oven 
at 70° C. with the pressure below 30 mm. Hg. for 24 hours 

Rehydration ratio and organoleptic evaluation. Rehydration 
was conducted by placing a whole piece of dehydrated sample, 
which ranged in weight from 5 to 10 g. in a 250-ml. beaker 
with 6 times the sample weight of soft water. After soaking at 
room temperature for 30 minutes, it was transferred to a 500 ml 
wide mouth Erlenmeyer flask. Saturated salt solution was 
added to adjust to about 1.5% NaCl. The flask and sample were 
placed on an electric hot plate and allowed to simmer at the 
boiling point for 30 minutes. At the end of the boiling period, 
the sample was drained through an aluminum screen for three 
minutes, the moisture that remained on the surface of the sam 
ple was blotted off with filter paper and the weight of the re 
hydrated sample was determined. The rehydration ratio was 
caleulated as the ratio of the water absorbed by the dehydrated 
sample to the water lost by the sample during drying. The 
rehydrated sample combined with its liquor was used for 
organoleptic testing 

Blindfold organoleptic evaluation of some samples was 
made to estimate the effect of the different drying conditions on 
the dehydrated chicken product quality. Numerical values used 
in judging the product ranged from 1 to 10, with 10 as ercel 
lent, 5 as just acceptable, and 1 as entirely unacceptable. Flavor, 
texture, and color were the factors included in scoring. The 
taste panel consisted of 6 judges selected from the laboratory 


staff 


RESULTS AND DISCUSSION 

\ preliminary study of drying procedures indicated 
that when room temperature chicken samples were in- 
troduced into the drier, case hardening was observed in 
most instances regardless of drying temperature and 
pressure. The results with thigh and leg muscles closely 
paralleled the results with breast meat shown in Table 1. 
The extent of case hardening was greater at higher 
temperatures and higher pressures than in the lower 
ranges. Darkening of sample was also observed and 
the intensity of darkening increased as the drying tem- 
perature was increased. 


Factors Affecting the Drying Rate 

lhe experiments presented in this section on factors 
affecting the drying rate were each performed two or 
three times. For the most part the results of replicate 
experiments were quite comparable. When variation 
was encountered, further replication was made. There 
fore, the results of only one experiment representative 
of all data are presented. 

Temperature. [rier temperature exerted a marked 
influence on the rate of drying. Figure 1 represents a 
plot of T value (pounds of water per pound of dry 
solid) versus drying time for 5 different temperatures. 
It will be observed that an increase in temperature 
markedly increased the drying rate and consequently 


TABLE 1 


Effect of drier temperature and pressure on the dehydration 
of precooked chicken breast muscle 


Drier Drie Drying Final 4 = | Case 
Appearance 
temperatur pressure time moisture | hardening 
mom. if Hour Percent | 
l¢ 7 . 1.7 | very dark EXCESSIVE 
16 4 ; 4.7 very dark EXCESSIVE 
slightly dark | moderate 
7.8 good slight 
2.0 good | none 


FOOD TECHNOLOGY, MARCH, 1956 


20%. (Freeze-drying) 
70%. 
120°. 
1307. 
145°F, 


> 


.LBS. WATER/LBS. B.D. S. 


0.I+ 
0.05+ 
003 > 30 50 


TIME IN HOUR 


Figure 1. Effect of drier temperature on dehydration of pre 
cooked breast muscle having initial temperature of 0 F. with 
pressure maintained at or below 0.4 mm. Hg. 


decreased the drying time. The pressure was below 
0.4 mm. Hg. and the samples were in the frozen state 
when placed in the drier. 

The interior product temperature was measured by 
insertion of a thermocouple, before freezing, into the 
approximate center of a breast muscle. The temperature 
during the course of drying is presented in Figure 2 
The interior product remained below freezing tempera 
ture at the initial stage of drying (first 2 hours) and 
increased slowly as the drying progressed. After 9 
hours of drying at 130° F. constant temperature, the 
interior product temperature reached only as high as 
96° FF. To this condition might be attributed the pre 


a 
5 90F / 
76 
= 70+ 
WwW 
La a 
50 
4 


sofa 


§ 6 7 8 9 WW 
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Figure 2. The change of internal temperature of precooked 

breast muscle during dehydration at 130 F. and 0.4 mm. Hg. 
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vention of heat damage to the product during drying solid, against drying time The tune at which each 
It is evident that a portion of the moisture in the sample curve crossed |] 0.05 (about 4.8% moisture) was 


Was vaporized from the frozen state during the initial 
product obtained with 130° F. 


tray temperature was superior to other samples. This 


stage of drying. The 


held true for higher temperatures in respect to color and 
lower temperatures in respect to drying time 

Pressure. /’ressures ranging from 0.2 mm. Ilg. to 
20 mm. Hg. were employed to determine the effect of 
this variable on the drying rate. Results are shown in 
igure 3 
should be 


product 


It is evident that the pressure in the drie1 

maintained at or below 1 mm. Ilg. if low 
noisture and a drying time of 9 hours is de 
sired. Use of pressures below 1 mm. Ig. would give a 
factor of safety. Case hardening developed when the 
product was dried at a pressure of 2 mm. Hg. or higher 
Phe development of case hardening of the sample was 


responsible for retarding the drying rate. From the 


results obtained, it can be assumed that some phe 
nomenon such as molecular ditfusion or gaseous flow 
ot water 


principal 


molecules through a porous medium is. the 
factor responsible for the removal of moisture 
in drying, rather than the lowering of the boiling point 
Kramer and Stemer 


of the water in the sample hus, 


ding (6) reported that the partial pressure of air should 
he about one-hundredth of the partial pressure of water 


ipor at the interface. Otherwise, the rate of drying 
will be drastically reduced 

Initiai product temperature. | avoid case harden 
ing of sample in drying it was necessary to freeze the 
The effect of 


freezing on the rate of drving was investigated and the 
g 


chicken before placing it in the drier. 


results were plotted as T value, Ibs. moisture per Ib. dry 
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Figure 3. Effect of pressure on the drying rate of precooked 
leg muscles dehydrated at 130° F. 


taken as a basis of comparison. The results are given 


The drying rates in the case of the 70° | 


in Table 2 
ind 32° F. initial temperatures were so low that the 
curves had to be extrapolated far beyond the 9 hrs. dry 
ing time actually used. However, both 
that entered the 

I 


the ¥ hours 


sets of samples 
state, O° F. and 
reached the desired moisture content within 


drier in the froze 


Phere was no marked difference in drying 


times within the pair of temperatures below freezing 


and the pair above Since the 7O° If. and 


just prior to carrying out the experiment, the physical 


lreezing 


samples had also been frozen and were thawed 


changes induced by Ireezing ct uld not have caused the 
greater drying rate in the similar samples whose initial 
temperatures were 

\ possible reason for the greater drying rate in case 


of the frozen sample was discusse mane (4). Dur 
TABLE 2 


Effect of initial sample temperature on dehydration of 
refrozen precooked chicken meat at 130 F. and 
0.2 to 0.3 mm. Hg. pressure 


| s required to 


Ing ireezing, water Was separated out as ice crystals 
which formed outside the cells and, as the drying pro 
ceeded, the rate was greatly increased because the path 


lor the escape of water vapor was more free. This rea 


son is based on the assumption that case hardening of 
the surface does not take place. [.vidently this is true 
for freeze-dried products 

Heat transfer. .\ « 


quired for the vaporization of water during drying 


mstant supply of heat was re 


The nature of the transfer of heat from the heated 
hollow shelves of the drier to the product was rather 


complex. Gersh and Stephenson (35) suggested that 


heat transfer during vacuum dehydration was effected 
by conduction and radiation from the heated plates, by 
conduction and convection through the air and wate 
vapor in the drying chamber, and by conduction through 
the drying tissue 

Several methods were employed to compare the rela 
tive influence of radiation and conduction on the drving 
rate and to estimate the effectiveness of increasing heat 
transfer by conduction. [-xamination of Figure 4 shows 
very little difference in drying rate between (a) all 
radiation, sample suspended between plates, and (b) 


This 


the conventional method, sample resting on shelf 
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Figure 4. Effect of mode of heat transfer on the dehydra- 
tion of precooked breast muscle at 130° F. and 0.4 mm. Hg. 


is evidence that the means of heat transfer from. the 
shelves to the product during conventional dehydration 
was predonunantly by radiation. Chicken muscles are 
very irregular in size and in shape; hence the heat flow 
by conduction varied with the amount of sample area that 
come in contact with the heated surface. Three methods 
were emploved to increase the surface contact area be 
tween the hot shelves and the muscle, and thus increas 
the flow of heat by conduction ( Figure 4). These were 
(c) nail insertion, a 2-inch (“), 1. diameter) iron nail 
soldered in an iron base which rested on the heated tray 
with the muscle impaled on the nail, (d) tray pressing, 
sample placed in a perforated stainless steel tray and 
pre ssed with a perforated stainless steel sheet, tray and 
muscle placed on heated surface, and (e) screen press 
ing, sample pressed flatly against the drier shelf with 


an aluminum screen. The results presented in Figure 
+ show that these efforts to increase heat transfer by 
conduction were effective in increasing the drying rate 
during the forepart of drying. After 7 hours’ drying 
time, the tray pressed sample showed the lowest mois 
ture content although very little difference remained 
the s uniple s alter hours 

Pre-cooking. \ Comparison between precooked and 
raw samples as to their effect on the drying time is fur 
nished in Table 3. There seems to be a slight advan 
tage in favor of the precooked samples. This difference 
is probably due to the much lower initial moisture 


contents of the precooked samples, as shown in Table 3 
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TABLE 3 


Eftect of precooking on the dehydration of chicken meat 
at several temperatures and 0.4 mm. Hg. pressure 


Drying Initial moisture te attaim as 
Muscle content. 7 


temperature 


Initial moisture content. though the chicken. 
were taken from the same lot and were approximate! 
of the same age and weight, there were other factors 
inherent in the sample, such as initial moisture content 
ind muscle thickness, which obviously influenced the 
rate of drying. For instance, two samples dehydrated 
under identical conditions for the same length of time 
had different final moisture contents. This difficulty has 
been encountered in the dehydration of many othe: 
biological materials. In this study the initial moisture 
content and the thickness of muscle were investigated 
The results, given in Table 4, showed that within the 
variations im imtial moisture content for precooked 
chicken samples presented here, there was hardly 
difference in drying time between the high and low 
initial T values for the three muscles dehydrated at 
130° F. and 145° F 

Sample thickness. |he effect of sample thickness o1 
the drying time of precooked chicken muscles is pre 
sented in Table 5. It is evident that the thinner san 


ples of breast and leg muscles dried more rapid 
Contrary to expected results, the two thigh mus 
showed no marked ditferences \t the end of 9 | 

the moisture contents of all samples fell in the desirable 
range This may be explained on two bases. First 
chicken muscles are irregular in shape and the valu 

=. in. and 5g in. represent the maximum thickness 

TABLE 4 

Effect of initial moisture content on dehydration of precooked 
chicken muscles at two temperatures and 0.4 mm. Hg. pressure 


Pir 
Initial moisture t t 
M temperature ntent, T value t 
I 
Br t 
4 
Leg 
145 
1.9 


19 
Len 
Lex 
1.3 
high 
Leg 
Breast 
: 
Leg 18 Q 
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206 \ 
04 
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0.2 
0.1 
— 
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KATE OF CHICKEN MEAT DEHYDRATION UNDI \( 
TABLE 5 temperature reeze-di g at 20 F. was especially 
Effect of sample thickness on dehydration of precooked time consuming. The question arises, does an increased 
chicken muscles at 130 F. and 0.4 mm. Hg. pressure product quality compensate r the greater processing 
y Time in hours required expense at the lower drier temperatures’ Preliminary 
M nit moisture to attain a moisture . : 
tent, T value con tent of evidence in answer to this question is presented in 
- Table 6, wherein the col Hav texture scores, and 
é 6 rehydration ratios for the three muscles, pre-cooked 
;, and raw, dehydrated at zing temperature to 130° I 
¢ are given The scores re Ces blindtold taste 
panel results and als le esh chicken samples 
a No storage period was ed this study 
\ statistical analysi the dat Fable © 1s pre 
Phus, the difference in etfective thicknesses probably sented in Table 7. A starred number shows that the fac 
Was not so great. Also, it is probable that some of the tar oF cient ol tore ventesented by thet rou 
other variables studied, such as mode of heat transfer, had a statistically signif t effect. at the 1% level. on 
are more powerful factors in determining the rate of the characteristic represent that pases. "Tieean. les 
drying under vacuum 
It is interesting to note that examination of a partially TABLE 7 
dehydrated sample showed a sharp demarcation between Analysis of variance of organoleptic scores and rehydration 


in outer layer of apparently dry muscle and a wet, o1 ratios as affected 


somnetimies icy, 


Type of muscle. Jliree muscles, breast, thigh, and 


leg, were dehydrated. The data from this phase of the I 
study indicated that no definite pattern existed for any 
specific muscle and that no one muscle was consistent M 4 
{ 
in drying characteristics. In certain instances breast Cool R ( 
De I 
muscle dehydrated better than the thigh and leg, but <g 
in others thigh and leg muscle dehydrated more rapidly ~ : 
than breast samples. Thigh and leg muscles did not CT 
alwavs show sinular drying characteristics a 
Organoleptic tests and rehydration ratios. \s was 
discussed previously in connection with Figure 1, the 4 Des fi 
overall drving rate was markedly influenced by the driet the 
TABLE 6 
Organoleptic test scores and rehydration ratios 
M I tment Dek: ( 
B ( k Fr ) 
{ k I i) 
B Ra 1 
I Ra Fr ) 
' R Fre 
R Cooke 
I ( ker 
kee 
Raw 
I Raw I 
| Ra I 
B he 
Cook 
( } 
Bre Raw 
Raw 
Le Raw 
Rr Cooked 
r Cooked 
Cooked 
Breas Raw 
r Raw 13 
Le Raw 13 i | Q 
Bre Fresh Control 
Thig! Fresh Contr« 


Fresh Control x 


by 


muscle, precooking, and 


dehydration temperature 


i 
‘ 
é 
Reh 
( Pextu ratio 
MoS rat 
M.S 
15 
( 
. 49" 
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tvpe of muscle had a significant effect on the organolep 
tic color. The average color score for breast muscle, 7.7 


Was superior to that for dark muscles, which was 7.0. 
the chances are only 1 in 100 of finding so large a 
ditference purely by chance. The difference in texture 
hetween cooked and raw samples was also significant, 
their respective average scores being 8.0 and 7.0. 
Kailure to tind a significant ditference may also be 
important. Verhaps the most interesting result was that 
dehydration temperature, within the limits studied, had 
no significant effect on any of the three organoleptic 
evaluations. (nly in the case of rehydration ratio did 
dehydration temperature have a significant effect, the 
samples dehydrated at 130° F 


hvdration characteristic with an average of 75 as 


showed a superior re 


compared to an average of 626, for all the lower tem 


peratures. Therefore, use of plate temperatures as hig! 
as 130° F 


\lso noteworthy was the general lack of significant 


is warranted 


differences between the average organoleptic scores for 
all dehydrated samples and those for the undehydrated 
controls. This shows that the original product quality 
was not degraded during preparation and dehydration 
Further work will be required to determine what ettect 


storage would have on this comparison 


SUMMARY AND CONCLUSIONS 


\ preliminary study was carried out to establish 
an acceptable drying procedure. Tray temperature 
markedly affected the drying rate. .\s tray tempera 
ture was increased to 145° F. the drying rate increased 
Hlowever, a temperature of 130° was most desirable 
from product quality and quite acceptable from: drying 
rate standpoints 

Ihe drier pressure also strongly affected the drying 
rate. When a trav temperature of 130° F 
pressures at or preferably below 1 mm. Hg. resulted in 


was used, 


rapid drying rates and absence of visible case hardening 
Under these conditions a drying time of 7 hours was 
sufficient to dehydrate the sample to less than 3 

moisture 


\n initial product temperature of O° F. gave better 


drving rates than resulted from ligher temperatures, 
but 
lhe results indicated that the usual mode of heat 


was of no apparent advantage 


transfer to the chicken was predominantly by means © 
radiation. When heat transfer by conduction was im 


creased the drying rate was noticeably raised. Results 


of this work indicated that opportunity to inerease the 
drving rate lies in this area 

(Other factors studied, such as pre-cookimg, 
Moisture content, and sample thickness within tl 
limits studied did not have marked etfects on drving 
rate. Statistical analysis of organoleptic and rehyd 
tion Cata arising from an experiment designed to stu 
the effect of dehydration temperature showed that low 
drier temperatures, including freeze-drying, presented 
no apparent product quality advantage compared to 
130 | lhe finished product obtamed in this expert 
ment rehydrated satisfactorily and its organoleptr 
lity compared favorably with that of undehydrate 


anny 


controls 
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Observations on Black Pepper 
|. Analysis of Bite Principles’ 


Piperine is known to be an important principle contributing to bite in black pepper 
effect of light on piperine in two different solvents was studied. 
sclvent than chleroform for the spectrophotometric determination of piperine in 


Fred Tausig, John |. Suzuki, and 
Roy E. Morse 


black pepper. Oleoresin of black pepper has been fractionated by molecular distillation and 


the heat value of each fraction compared with piperine 
photometric and Kjeldahl total nitrogen methods. 


tometric piperine, whereas large variations from Kjeldahl piperine are noted 


i pepper has been and still is the most important 
Ice r glob ave peri us vovages been 
ndert 1 and ce battles fought for control of this 
ndiment, but at periods in our history pepper has 
( cul bheretore, it is not sur 
1 t thr tt the active constituents of 
peppel tuchied at ¢ ly cate 
( ledge of the chemistry of blacl pepper dates 
) 1820 when ¢ t ne piperine was isolated by 
(erst In 1821 Pelletie 17) tound that piperine 
t bas s the first to recognize that it is 
t y In pile peppe lhe structure of 
piperine detimitely established by total <vnthesis by 
ladenburg and Sholtz (4) in 1894. In 1876 Buehheim 
investigated the lia portion of the oleoresin after 
separati piperine und that this dark resin, 
uch he med chavicine, produced a far greater bite 
n the toneue than ervstalline piperine 
concluded that chavicine, and not piperine, the 
re ct lite principle a blacl pepper | xtensive 
nvestigations of thr tructura relationship between 
piperine nd chavicine evealed the latter to be the 
I hits ork | been well covered Wa 
CVI by Newmann (5 
| s mitiated the ontroversy on which was. the 
neiple heat tactor in black pe pper, piperine or chava 
( ( dee rkers (8, 9, 1/0) demonstrated the 
trong bit f chavicine per se and proposed that the 
eat piperine in alcohol lution was due to residual 
traces of tl sasomer. Other workers such as Staud 
oer 5) and Rheimmbolt (72) demonstrated that very 
carefully 4 ed piperine retained high bite in_ finely 
dispersed form as well im solution. llowever, no 
quantitative organoleptic heat tests comparing the 
total heat of pirperme and chavicine in’ solution have 
wen made, and in most publications chavicine is quoted 
is being the more pungent 


Blacl pepper as a spice ts used for heat as well as 


oma and flavor. Since piperine is universally accepted 


edominant bite principle in black pepper, oleo 


The 


as the pr 


resin quality is often based on piperine content 


present chenneal method tor determining piperine is 
based on total nitrogen determination. This method is 
<ubject to variation due to other nitrogen-containing 


compounds, and permits easy adulteration with foreign 
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New 
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Rese hL ratorie Wm. J. Stange 
_t 2, Wlir 
The 
Benzene is shown to be a better 
oleoresins of 
content as measured by the spectro 
Heat is found to correspond to spectropho 
trogconous materials \n organoleptic assav for heat 
ed for red peppe is the great disadvantage 
nherent hut ( \ simple, accurate, 
nalvtical method pungency was 
therefore desire \ et piperine assay, based 
] try = rit ] ] | 
spectrophotonmry ements, Was developed 
rat Cs \\ 1 les ribed below Was 
mderwa\ Fagen, WKolen and Hussong 
tl t | ch Laboratories deseribed 
il st lenti Ci between the 
spectrophotometric and Kjeldahl methods for piperine 
vere ast rib te cl er, since no com 
part vitl t rrelation between 
cmical analysis and heat level in oleoresin of black 
pepper is still lac 
EXPERIMENTAL 
Materials and metheds. vents us the speetropho 
metri eterminations reagent grade and transmittance 
re 
rine, M.P. 129.4-130.2° C. (264.9-266.3> F.), was isolated 
ron resi \l i i purified by re 
ted crysta if l, then from 
Thi irting eores this st is extracted with 
ethvlene dicl rick . t | i Malabar black 
Sipbse juently t \ t Vas partially removed in 
\ ind irge part of t rit s allowed to crystallize 
| iperine was removed by filtration a t filtrate stripped 
maining Ivent a nor il fractions in 
The resulting viscous. liquid material ereatter called 
resit s fract troe ontent of 
2 juivalent to 47.5% iperit All) spectrophotometric 
ea nents we n | Dk kKman Recording 
t ] ter {) 1 et t Ca cells were 
\ ntrifugal stil \1 CMS i 5 inch aluminum 
tor Distillation Products, In vas used for molecular 
istillation Potal N was 1 by the Kjeldahl method (7) 
Heat ue was measured by a modified Scoville method (13) 
3% instead t 10 sucrose solution was used 
t ttal ig sensitivity lution at which bite was just 
erceptible was taken as t riteria 
‘ffect of light and solvent on transmittance measurements. 
Pure piperine (68.8 mg is dissolved in 100 ml. of chloroform 
volumetric flask in a semi-darkened room. One ml. of this 
. : as further n 00 ‘ chloroform and 
1 absorptio irve of the final soluti ontaining 3.44 mg./I 
pipe ‘ vas determine | t as then exposed 
ntinuously to light; indire if ight during the day 
ind fluorescent light during the night. Absorption curves were 
erun at intervals and decrease and shift in t principal absorp 
ion maximum was notec All st were made at room tem 
rature which varied from 23° to 28 (73° to 82° F.) 
’resented e Spring Meeting (1955 4 the American 
emical Soc ty 


Manuscript received October 4, 1955 
1 
‘ 
‘ 
University, 
7 7 
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\ benzene solution contaming 3.36 mg./l. of piperine was 
exposed to identical conditions and examined in a like manner 

\ concentrated solution of piperine in chloroform (688 
mg./l.) was likewise exposed to these light conditions for an 
extended period and transmission measurements made every 
24 hours on aliquots after dilution 

Solutions containing 3.12 mg./l. piperine in chloroform and 
5.04 mg./l. piperine in benzene were kept in the dark and_ the 
transmittance measured regularly, first every 2 hours, then 
very 24 hours. At the end of 72 hours no change mm transmit 


ince values in either solvent could be detected 
Molecular distillation of oleoresin black pepper. .\1 attempt 
to fractionate the oleoresinous fraction by distillation at 0.1 mm 
Hg. pressure in a round bottom flask failed, since only the nor 
mally steam volatile material distilled while the residue de 
composed and resinitied. Therefore, a 990 g. sample of the oleo 
resinous fraction was subjected to molecular distillation 
At the beginning of the distillation the best obtainable vacuum 
This was due to a large amount of volatil 


was 0.2 mm. Hg 
ly not been removed from the oleoresinous 


oil, which had purpo 
fication Four oil portions, whicl 


volatilized (175-248° F.) 
pressures between 1 mm. and 0.1 mm. Hg. were collected in the 
dry ice trap. N content of the forerun was less than 0.05% 
piperine The first distillate fraction, collected 
and pressure, contained 4.5(¢ apparent 


traction to prevent) resi 
it rotor temperatures of 80-120" 


equivalent to I’ 
at the above temperature 


piperine. Total weight of forerun plus first fraction was 259.4 g 


(26.206) After removal of volatiles the distillation proceeded 
without difficulty and & fractions were collected (Table 1). 
rhe piperine content of each fraction was determined by the 
Kjeldahl and spectrophotometric methods and compared with 
Scoville heat. Results, together with values for original oleo 
fraction, are shown in Table 2 


Fractionation of distillate fractions No. 2 and No. 3. 


Portions of distillate fractions No. 2 (58.63 g.) and No. 3 


(49.59 g.) were combined and triturated with three 200 ml. por 


tions of ethyl ether, leaving 26.27 g. of crude piperine, whicl 
melted at 123.0-126.0° ¢ (253.5-259° F.), undepressed 
idmixture of an authentic sample. The ether soluble portion 


dissolved in 150 ml. ether, deposited 17.67 2. of vellow waxy 


TABLE |! 
Molecular distillation of oleoresin black pepper 
Tempera P, Weight 
I t ture H = Description 
re t 
Greenish-vellow onl 
Greenish-vellow oil 
Orange land solid 
x 4 Yellow, semi solid 
Yellow, semi solid 
7 Ve ] ser lid 
semi 
Dark orange, semi s 
Re Black, hard tar 
TABLE 2 
Characteristics of fractions described in Table 1 
Piper 
Scoville 
Kield Spectrophot heat value 
metric 
4/ 
7 $1 
46.1 100, 
51.5 80,006 
$8.8 ROO 
Res 6 18.8 17,504 
{ tr 
Piperir 1 | 
starting © I t | 50,006 
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solid on standing at 15°C. (5° F.) overnight. The solid wa 


filtered, and the dark, orange-colored, viscous liquid filtrate 
(56.35 2.) was subjected to a crude counter-current distribution 
between 300 ml. portions of n-pentane and 85° methanol 

6 one-liter separatory funnels, using a “diamond” patter: 

Six methanol soluble (polar) fractions, total weight 33.23 
and six pentane soluble fractions, total weight 23.05 g., wer 
obtained. The main fractions of methanol soluble materia! 
and pentane soluble material were analyzed for piperine and 
heat 


RESULTS AND DISCUSSION 

The apparent loss of piperine in dilute chlorotorm 
solutions as effected by light has also been pointed out 
by Fagan et al. (3). However, it is interesting to ob 
serve piperine loss in benzene when compared with 
chloroform. Figure 1 shows the difference in rate of 
loss of piperine at comparable levels in both solvents 
based on transmittance studies at 342 my. It also shows 
that deterioration is far slower in chloroform at higher 
concentration. The dilute chloroform solution had lost 
49% in 7 hours, after which piperine concentration 
remained practically constant. Loss in benzene afte 
7 hours was only 28, equilibrium was established at 


OSS OF PIPERINE 


PERCENT 


TIME IN HOURS 


Figure 1. Effect of light on piperine in solution 


i¢ 


40% after three days. Of particular importance ts t 
appreciable difference in deterioration in the two so 
vents during the first 5 or 10 minutes, since some ex 
posure to light is difficult to avoid in routine determina 
tions. Solutions of piperine in methanol and isopré 


panol gave absorption curves identical to that of the 
chloroform solution in the region studied. [Hlowever 
these alcohols were dismissed as solvents for routin 
determinations because of low solvent power for 
piperine. 

\bsorption curves showing the effect of light and 
time on piperine in chloroform solution are given 1 
Figure 2. (of interest in this group of curves ts not only 
piperine loss, but also shift of the absorption maximum 
from 342 mp to 330 mp. This leads one to speculate on 
the fate of the disappearing piperine. It is suggested 
that piperine loss could be accounted for by a light 
induced cis-trans isomerization to chavicine, and that 
chavicine could be responsible for the shift to  shorte 
wave length. 

lo date chavicine has not been obtained in a_ pure 
state; hence, its ultraviolet spectrum is not known 
Work is underway on isolation of the light-exposed 
sample of piperine and this will be followed by an 
attempted characterization of the breakdown product 


OBSERVATIONS ON 


PERCENT TRANSMITTANCE 


10 
30 T T 


300 320 350 400 
WAVELENGTH 


Figure 2. Effect of light on absorption spectrum of piperine 
in chloroform. Nos. indicate time of light exposure in hours 


Molecular Distillation of Oleoresin Black Pepper 
Ihe oleoresin of Malabar black pepper was stripped 
of volatile oil and piperine containing precipitate, then 
by molecular distillation into 9 tractions 
ind a residue, The temperatures and pressures charac 


terizing these fractions are shown in Table 1 


Kjeldahl and spectrophotometric piperine as well as 
Scoville heats were run on each of the 9 fractions and 
on the residue (Table 2). Examinations of the data 
show that there is good agreement between spectro 
photometric piperine and Scoville heat. The Scoville 
heat value of pure piperine 1s 200,000. The Kjeldahl 
piperine is constantly higher than the spectrophotometric 
piperine. For example, in fraction & it is 1.5 times as 
high and in fraction 3 it is 3 times as high. \pparently, 


t nitrogenous source not contributing heat ts interfering 


in) these instances 


Ihe distillation residue presents a special study 


\nalysis shows a spectrophotometric piperine of 18.8% 
which should vield a Scoville heat of 37,600, but it 
shows only 17,500. An absorption curve of this residue, 
shown in Figure 3, indicates that half of the absorption 
at 342 mp may be due to piperettine, a piperine analog 
known to have an absorption maximum at 360 mp (14) 

Heat value of piperettine has not been reported ; but 
if this were assumed to be low, it could account for the 
differences. Viperettine is a minor constituent of oleo- 
resin black pepper and hence would not contribute an 


appre iable source of error there, but it could be signifi 


Bl 


\CK Pt 
| 
90 
| | 
| | 
| 
| 
> 
z 604 
< 
a 
r 
507 
« 
40- 
20 T T 
300 320 350 400 450 500 
WAVELENGTH Mu 
Figure 3. Absorption spectrum of distillation residue. 
ant when it is more highly concentrate mm the dis 


tillation residue 
Fractionation of distillate fractions. emiphasiz 


the ditterence 


pipe rine, 


wert 


furt 


tion 


Table 


possess 


spectrophotometric piperine Fraction Il, a 


between spectrophotometric and Kjeldahl 


portions of distillate fractions No, 2 and No. 3 


her fractionated. Figure 4 the separa 
me used: the results obtains ire given i 
It Is apparent that there ire several nitroge 

lifferent from piperine, all ot whicl 

very little or 1 heat. The ratio is Kjeldahl to 


WaX\ 


solid. is nearly 8 to 1. Fraction IV A, a liquid materia 
soluble in pentane wit! Kjeldahl piperine content ot 
| 
37.9%, shows no absorption at all at 342 mp. Correla 
tion between heat value and spectt tometric piperine 
OISTILLATE FRACTION 2 DISTILLATE FRACTION 3 
(38.63 9) (49 59g) 
l J 
| TRITURATED WITH 3%200ML 
ETHYL ETHER AT ROOM TEMPER- 
ATURE 
FRACTION 1 
6.674 
FILTRATE 
CRYSTALLIZED FROM 15OML 
| ETHER AT-I5°C OVERNITE 
FRACTION ZI | 
(17. 67g) 
FILTRATE 
| COUNTER CURRENT DISTRIBUTION 
BETWEEN 65% METHANOL & 
N-PENTANE 
METHANOL SOLUBLE PENTANE SOLUBLE 
2 334 610g 2.744 0.904 Ong 
FRACTION IB PRACTION ITC | 


T T ] 
13.034 4.524 2.449 49g 0.56q 
FRACTIONIZA FRACTIONIZ6 FRACTION IVC 
Figure 4. Fractionation scheme. 


SY) 
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TABLE 3 
Characteristics cf fractions described in Figure 4 
Pipe rine 
Scoville 
Kielda Spectrophot heat value 
metric 
Fraction | 
Fract 8.9 
Fraction IIL A Re 
Fraction II B 84.4 55 
Fraction IV A 


is excellent, well within the limits of accuracy of the 


irganoleptic method. No further work on these frac 
tions was carried out and the chemical nature of the 
compounds remains to be elucidated. 

It is interesting to note that Fractions II] .\ and 
lll] B, which correspond to crude chavicine as tsolated 
by Cott and Eichler 
a spectrophotometric piperine content of about 30% 


Y), have heat values of 60,000 and 


Work is in progress on the purification of this matertal 
and results will be reported later 


SUMMARY AND CONCLUSIONS 


The effect of light on the absorption spectrum of 
piperine in solution was studied. The rate of piperine 
loss, based on transmittance studies at 342 my, was far 
less for benzene than for chloroform solutions. This is 
particularly obvious during the first 15 > minutes of 
exposure to light conditions found in the average labora 
tory. Concentrated solutions were less light sensitive 
Che solubility of piperine in methanol and isopropanol 
f these solvents 


was too low to permit satisfactory use « 
In view of the dithculty of complete light protection for 
piperine solution in routine analysis, benzene 1s recom 
mended as the solvent for conducting spectropho 
temetric piperine determinations 

(ne fraction of an oleoresin of Malabar biack pepper 
was further fractionated by émolecular distillation. 
crystallization and crude counter-current distribution 


heat and for piperine 


Each fraction was analyzed for 
by Kjeldahl and spectrophotometric methods. Large 
variations between the two methods of piperine determi 
nation noted in the original oleoresin are emphasized in 
the fractions. lieat values were in good agreement with 
spectrophotometric piperine in each fraction. There 


fore, piperine content determined spectrophotometricall 


is a good measure of heat content of oleoresin ot blacl 


pepper 
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A Simplified Variables Taste Panel 


Method for Detecting Flavor Changes 


Amihud Kramer and L. P. Ditman 


University f Maryland, College Park 


In Vegetables Treated with Pesticides” " 


Premendous effort is being expended currently by 


industry, (sovernment, and other research agencies on 


the investigation of newly developed pesticides as pos 


sible causes of olf-flavor in food products (9%, 10) 
Iesscntially, the purpose is to determine whether the 
ipplication of a given pesticide in such quantities and 


at such times that will provide adequate pest control 


will or will not impart an off-flavor to the end food 


product to a commercially significant extent 


In order to achieve this purpose completely, mvesti 
vations of this nature should be designed in such a way 
that tl results wall pt vide the answers to the follow 
ny question 


Does the application of the pesticide result ina re 
ditference in flavor 

Is the difference, if any, commercially important 

Is the difference good or bad 

Significant difference. |’rogress in the field ot taste 
testing has reached the point where many workers ar 
low cognizant of the fact that research of this nature, 
as well as any other, must be conducted in such a way 
that the results mav be analyzed statistically. Statistical 
treatment is required in order to determine whether the 
ditferences that are reported are real or merely due to 
chance variation Many designs and procedures are 


ible the statistical evaluation 


uch make pos 
taste pat | data 

It should be noted, however, that statistical analysis 
in never be submitted as proof that differences do not 
exist Where statistical significance has not been 
obtain al, sav at the leve it he stated that under 
litions of erpertment the odds in favor of 
Vv a real ditterence between the san] les were 
not sufficiently high to justify the conclusion that those 
ditferences are not due to chance vaniability lLlowever, 
if the experiment should be extended, the added pre 
cision gained from this additional work might produce 
i statistically significant result. Indeed, if the exper 
ment were to be repeated ad infiinitum, a statistically 
significant difference would always be found, since any 
two things are bound to differ in some respect even 
though that difference may be unimportant from the 
prac tical stand pu int 

Phe various methods by which precision may be 
improved so that significant differences may be obtained 
may be classed as follows 

Increasing the number ot judges and replications 


lraining and selection of judges 


Improving the homogeneity of the samples 


Scientific publication A468, Contribution No. 2550, of the 
Maryland Agricultural Experiment Station (Departments of 


Horticulture and Entomology ) 

Presented in part at the Fourteenth Annual Meeting of th 
Institute of Food Technologists, Los Angeles, California, July 
1, 1954 


5 


Selection of an efficient statsitical desiv1 


Commercial importance. .\ny one or any combina 
tion of the above methods may be used in order to 
in differences that are statistically significant at any 


desired level of precisior Phe question is: what ts the 
desired degree of precisiot In the pursuance of these 
investigations, is it nece ry to determine whether 
there is any flay difference that is detectable, though 
mk 1 essaril ‘ rectionable. t less than 1% of the 
ation It is safe issume that under ordinary 

1] legree of precision that is required, however, 
should be determined in advance, and the experiment 
hould then be designed in such a manner that the 

1) 


requires degree Of precision Is ittainabie 


Is the difference good or bad? =! many flavor eval 


untion studies, it is unimportant to determine whether 
the test sample (or samples) is poorer or better in 
flavor than the reterence s i] le I>) In other studies 
QO, 10) it is assumed that any real difference that 1s 
obtained is in an undesirable direction, Such an assump 
tion is not alwavs correct is Was demonstrated in an 
expermunent Cal tal pes \ here malathion Was 
uphed in three wavs is a spray, as a dust, and as 
sol. Actually, an improvement in flavor was indi 
cates whenever the pesticide Was used; it Was also 
shown that the favor of the spraved cantaloupes was 
supe to the dusted rerosol treated uluct, as 
ollow 
M 
Dust 0.3 
10 
O4 
( 
cant differ 3 


lhe lk value of 10.33 indicated statistical significance 


well bevond the 1% level 


Testing by attributes. [n any application of statis 
tical quality control, one of the first decisions to be made 
hether the procedure should be based on attributes, 
or variables criteria (72). For purposes of taste panels, 
an attributes procedure may be defined as one which 
calls for the mere selection or identification of a sample, 
whereas a variables procedure requires the evaluation 
of each sample on the basis of some predetermined 
scoring system 
\ttributes procedures are generally applied where 
direct measurements are not possible, or impractical, 
or where statistical calculations must be held to a 
) 


mimimum (/2). It was thus logical to assume that such 


procedures would be proper for determining so elusive 


eee hiproving the conditions of the test 
five 
an 
| 
| 
A higher score indicstes hettsr 
| - 
| 
158 
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i quality as Haver, Also, as a first step in the direction 
of a statistically valid test procedure, the almost total 
absence of the need for mathematical calculations was 
very attractive 

In practice, the attributes criterion was found to be 
quite useful where samples approach complete homo- 
geneity4 where it is advantageous to refer continuously 
to a control sample, and where the purpose of the test 
is primarily to detect differences per se, rather than to 
evaluate the meaning of the differences. Such condi- 
tions are met in the distillery industry where a modifica- 
tion of the triangular method is used to good advantage 

13) in flavor studies 

Testing by variables. [nn the evaluation of flavor 
changes resulting from the application of pesticides to 
growing crops, however, such conditions may not be 
met. Llomogeneous samples are a rarity, and the ulti 
mate purpose of the test is not mere detection of differ- 
ences but an evaluation of the differences for practical 
purposes 

Vhus for the purpose at hand it may be well to con 
sider the use of a variables, that is, a scoring method, 
especially since a variables method is, theoretically at 
least, much more precise than an attributes plan 
Garant (8) shows that as much information be 
obtained from 4 tests using a variables criterion, as 
from 10 tests using an attributes criterion. As the total 
number of tests increases the difference in favor of the 
variables criterion becomes ever greater. Thus, for 
example, the same information may be obtained from 
30 tastings provided, say, by 15 judges scoring two 
samples, as might be obtained by an attributes pro 
cedure consisting of some 270 individual testings where 
15 judges are required to taste 6 sets of 3 samples each 

In a variables method, actual values ———— to 
two or more samples, each of which may be replicated 
any given number of times, depending on the precision 
desired, The statistical procedure employed here is the 
analysis of variance (/6), which may be utilized with 
many degrees of complexity... (In its simplest form, tt 
may be described as a ratio of the variability arising 
from the differences among the samples tested as com- 
pared to the variability arising from differences among 
the replicates of each sample. Thus the greater the 
variance among the samples and the smaller the variance 
unong the replicates of each sample, the greater the 
odds that the differences among the samples are real, 
ind not due to chance variability. ) 

Recognizing the fact that a serious obstacle to the use 
of such a variables method is the expense and difficulty 
of carrying out the computations under practical condi 
tions, the following simplified procedure is suggested, 
hased on analysis from the range, as developed by 
Pukey (75)." 

(dur example consists of 3 samples of canned pears 


Sample \ is the check, and samples B and C were 


Some limitation on the use of the analyses of variance have 
heen pointed out see reterences 1 3 7) 
"Where additional computations do not present a serious 


problem, the standard method of computing the analysis of 
variance is of course preferable to the approximate range 


method 


treated with ditterent pesticides. Fifteen judges scored 


each sample in duplicate on the basis of a 5-point scale, 
where +2 indicated entirely acceptable flavor, +1 
probably acceptable flay or, O questionable flavor, — 1 
probably off-flavor, and —2 detinitely off-flavor. The 
averages of the duplicate scores for each sample, as 


provided by each judge, are presented in Table 1. First 
the totals for each sample are obtained, and the range 
between the highest and lowest totals determined. Sines 


15.5 (sample .\) was the highest, and 6.5 (sample ¢ 


was the lowest of the sample totals sho en in ‘Table 1, 
the range among the samples is 15.5 — 6.5 or 9.0. 

We then obtain the range within each sample by 
subtracting the highest single judge’s average score 
from the lowest for the sample. Thus the range for 
sample A is 2.0 —0.5 or 1.5; for sample B it is 1.5 
(— 0.5), or 2.0; and for sample C it is 1.0—- (—-1.5), 
or 2.5, and the sum of the ranges for all the samples is 
6.0, We now enter Table 2, and find that for a sample 
number of 3, the factor for determining whether there 
is a real ditference among the samples (at the 5% 
level) is 1.2. Since the sum of the ranges within the 
samples of 6.0 multiplied by the factor of 1.2, is 7.2 
which is smaller than the range among the sample totals 
of 9.0, we may conclude that there is a real ditferencs 


among the samples 


TABLE 1 
Analysis of variance from the range of the scores of 15 judges 
for three samples of canned pears (averages of duplicate scores 
where 2 good flavor, 1 acceptable, 0 questionable, 
—! slight off flavor, and —2 definite off flavor) 


Sample 
Judges 
\ ( 
15 
al 
l 
4 1.5 
Totals | 15.5 
Ranges | 1.5 ( 
Since the range among totals (9.0) is greater than the sum of 
factor (7.2), the difference among samples A, B, © is real, and 6 
wr 6.0 is the difference required for significance among the t 
TABLE 2 
2 


Factors to be used for multiplying the sum of ranges in order 
to determine significance of differences from the range, 
when using 5 to 15 judges 


Factor for determin Factor f leter 
Number of samples ing if any of the ing the least sigt 
iettn sample totals are cant diffe 
really different (L.S.D 
4 
l 
; 7 
5 | 
| y 
7 4 
& 
1 $5 7 
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We may now enter Table 2, and tind that for a sam as superior to saniple | In such instances, additional 
pple nuniber of 3, the itor for determining the least testing Is requires betore a pest ide may be rejected 
significant difference 1s 1.0; hence, 6.0 (sum of ranges or cleared tor ust 
within the samples ) 1.0 equals 6.0, which is the least \n adaptation of this same range method may serve 
significant difference (L.S.D.) among the sample totals is a convenient means of evaluating the ability of ind 
We mav therefore conclude that the results of the panel vidual judges to detect differences his is demon 
indicate that the flavor of sample A is superior to that strated in Table 3. using the same data on canned pears 
ot sani] les B and C. which in turn, were not found t Here the data provided | each judge 1s computed 
he significantly different from each other separately. First, the range among sample totals for 

These total scores and the L.S.D. (least significant each judge is determined or example the sums for 
difference) value of 6.0 may now be divided by. the judge number one are 3 for sample A, 1 for sample B, 
number of judges, in order to obtain average scores tot and 1 for sample ‘ Fhus the range is 3 1. or 2 
each sample as follows Next the sum of the ranges between duplicates 1s 

obtained, which in the case of judge number one ts 

S \ 2 1 for sample A (] Q for sample B) 

\ 110 l 0 for sample | r 3. The ratio of the range 

hs 0.60 among samples to the range within samples tor judge 

' +-0).4 number one is therefore 2, or 0.67. The higher the 

L..S.D 0.40 ratio, the greater 1s the indicated ability of the judge to 

discriminate among the samples; consequently, the 

We may now conclude that the pesticides used had a judge showing the highest ratio may be ranked as first. 

real effect on reducing the excellence of the flavor of nd the others may y in descending order im 

since all the values are positive. it mav be assumed that his example is not intended to indicate that the 

the flavor of all the samples was satisfactory, so that a judge who ranked highest in this particular experiment 

recommendation for rejecting the use of these pesticides has proved bevond doubt that he is the best judge for 

on pears is not justified solely on the basis of the above this particular purpos However, the compilation of 
data. Nevertheless, since the flavor of the pears records of this nature will in a short time provide the ‘ - 

depressed significantly, more elaborate tests are im responsible taste pane vorker with much valuable 

rdet information concerning the abilities and shortcomings 

This use of an average tlue carries with it a most of panel members at his disposal 


qu ilification: namely, that there be no signif 


DISCUSSION 


cant mteraction betwee and samples 

means that such average scores may be used only 1 The results presented in Table 4+ cover the tasting ot 
ill judges, or at least the great majority of judges, scot 5 products by both the triangular (an example of an 
il the samples in a similar mannet This mav not attributes methed) and the proposed variables method 
alwa\ < bye SO), especiall vith those studies where indi ic] duct. th il eular tests numbe red 500 
vidual responses to flavor changes imparted by pest individual tastings. while for the variables test 140 indi 
cides are known to vary considerably \ situation of vidual taste scores were recorded. It may be noted 
this kind is demonstrated in Table 1. Although, on the that results with the triangular attributes method 
average, the flavor of sample C was considered accepta vielded 6 significant values while those with the vari 
ble. it was scored as decidedly off-flavor by judges 11 ibles technique resulted 1 7 significant values, although 
ind 15. although judges 6, 13, and 14 scored sample ¢ nly one-fourth as many tastings were utilized It 


TABLE 


Ranking of fifteen judges scoring three samples of canned pear in duplicate (2 = good flavor, 1 
—) slight off-flavor, —2 definite off-flavor) 


acceptable, 0 questionable, 


1) 
\ 

B 

R st st t s of A, B ( 

t f es betu ate and 
R betwee luplicates 


3 
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TABLE 4 


Summary of triangular (attributes) and multiple comparison (variables) taste test results of 5 processed vegetables 
treated with pecticide aerosols 


Tomato juice 
Trian 
gular comp gular 
0 


4 


0.82 


nt from check 
han check 
than check 
! ite the number of correct selections out of 
values represent average scores with positive 


might therefore be concluded at this point that the 
variables method was several times more efficient than 
the attributes method, as could have been predicted by 
theoretical statistical considerations 

\ further examination of the data in Table 4 reveals 
the worrisome fact that in only three cases do both 
methods point to the same conclusions; namely, that 
significant differences exist, although three additional 
significant points indicated by the attributes test were 
net confirmed by the variables test and, similarly, four 
significant points indicated by the variables test were 
not substantiated by the attributes test. These dis 
erepancies emphasize the fact that absolute reliance 
cannot be placed on mere statistical significance pat 
ticularly if the results cluster about the 5% level of 
significance where an average of one out of twenty sup 
posedly significant results may still be due to chance 
Phus, in a screening operation involving a search fen 
off-flavor involving substantial numbers of pesticides 
particularly those 


and products, the significant results 
should be reinvesti 


at the lower level of significance 
vated before recommendations are issued concerning 
the effect of particular pesticide applications on the off- 
flavor of a particular crop 

lriangular taste tests per se provide no information 
on the nature of the significant difference, if any 1s 
obtained. Referring to the three results that were found 
to be significant by both methods, only the effect of dilan 
plus lindane on tomato juice may be said to point to a 
definite off-flavor, whereas the significant effects of 
methoxvehlor on tomato juice and toxaphene on pota- 
toes, are apparently due to an improvement in flavor, as 
indicated by the variables test. Similar results could 
probably have been obtained if in addition to a mere 
selection of the odd sample, the judges participating 1m 
the triangular taste panel were required to note whether 
the odd sample were better, poorer, or equal to the 
paired samples (or vice versa). Actually, such addi 
tional notations would change the original triangular 
attributes test to the simplest form of a variables test, 
where a 3-point scale is used. If this needs to be done, 
it appears to be more logical to utilize a variables design 
from the start rather than to patch a less efficient 
attributes method toe provide the complete answer 


Products 
Potatoes 


Triane | Mr 


» required tor 


cceptable 
\s stated previously, attributes methods appear t 
be most successful with products approaching home 
geneity within lots. It is interesting that the most usetul 
results ( Table 4) from the triangular tests were o1 
tomato juice, a fairly homogeneous material. of! 
flavor studies, howver, it is frequently impossible 
least impractical to obtain samples identical in 
spects except for the insecticidal treatment. In 
cases an attributes method like the triangulat 
hecomes entirely What is needed 1 
expermental design (4) by which vartalility: resulting 


inadequate 


trom 


other 


factors 


location, 


niaturity, 


} 
et 
}, 


determined and isolated from: the 


variability 


pesticidal treatments. Where a number ot such factor 


are involved, atl analysis from the range, as proposed 
above, may not be adequate, and the standard mie thewls 
of computing the analysis of variance would be require d 
These variables experiments may be designed te 
account for differences in time and order of presentation 
of individual samples for tasting, so that these factors 
too, may be removed in order not to confound re sults 
obtained from the pesticidal treatments 

In the variables method proposed above, a 


| 


scale is suggested, with positive values imdicating 
acceptable flavor, and negative values indicating objec 
tionable flavor. As stated earlier, it is not intended that 
a group of 5 to 15 judges. operating ina sv cle localit 

pass on the use of a pesticide solely on the bia asin 
gle test. It ts claimed, however, that: such tables 
analysis, when used as a first screening test wil ovice 
far more information with the expenditure ot ..e same 
effort than an attributes method like the triangular 
taste test. 

This problem of tinding the most efficient taste test 
ing design for specific purposes has been investigated 
only to a very limited extent (2, 6) Much additional 
work is indicated—not only for the broad compartsor 
of methods but also for answering such questions as 
how much is to be gained by more elaborate training 
and selection of judges as compared to the use ot 4 
larger number of less well-trained judges? Or, to what 
extent can the time interval between successive testings 
he reduced, and additional tastings added within at 


mec 


period of time 


158 
| omatoes | | Snap beans Lima bear 
Mult. | Prian Mult Priar Mult 
comp gular comp gular gular my 
| 
Foxaphene 2: | 4 16? 1.22 
Methoxvyehlor res | 
sulfoxide 1! 0.72 1? 4 1 2 
Dilan 20%, lindane 17! 1.0 2? 
Methox hler 0.3 oR 1 14 ‘ 
| 
Least significant difference ( i | oo | 6 
Sienificantly diff 
The triangular v with at least nificar 
| 
i} 


SIMPLIFIED TASTE 


SUMMARY 


\ simplified variables taste panel method for detect 


Ing flavor changes in vegetables treated with pesti ides 


is presented. The method, based on the analysis ot 
variance from the range eliminates a large part of the 
computations but nevertheless retains the greater part 
of the efficiency of a variables method. Results with five 
products indicate that this simplified variables method 
Was superior to an attributes method such as the tri 
angular taste test in detecting flavor differences. More 
over, it requires substantially fewer tastings, and at the 
same time provides additional information on the direc 

tion and importance of the differences 
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Penetration and the Rate of Bacterial 
Growth During the Roasting of Turkeys’ Department of Food Technology, Rut- 


jers University, New Brunswick, New 


The roasting time of turkeys from both the frozen and thawed states were studied. The 
data indicate that the birds are in the optimum growth range for the Staphylococci and 
Salmonellae too short a time to permit extensive growth of the organisms. 


he question of how much longer it takes to roast a 
frozen unstuffed turkey than a thawed turkey was 
raised. Therefore, heat penetration data for small (13 
Ib.) unstutfed turkevs, roasted at 350° EF. from both the 
frozen and thawed states, were determined. These data 
were then correlated with the growth rates of the bac 
teria, Staphylococcus aureus and Salmonella aertryvcke. 
as determined by other workers, to ascertain what 
happened to these microorganisms during the roasting 
process 

Bacterial growth manifests itself in a definite manner 
\ccording to Jensen (5), bacterial growth ts almost 
negligible under adverse conditions, and when micro 
organisms are transferred from an unfavorable to a 
favorable environment, cell reproduction does not occur 
for some time. Stumbo (6) and others concur with this 


‘Paper of the Journal Series New Jersey Agricultural 
Experiment Station, Rutgers University, the State University 
of New Jersey, Department of Food Technology. New Bruns 
vicl 


observation. Stumbo calculated the lag phase to be the 
interval ab, whereas Jensen estimated it to be ac (see 
Figure 1). Toward the end of the lag phase, bacteria 
start multiplying at a low rate. Cell division then 
proceeds at a much higher rate as represented by a 
semilogarithmic relationship. This phase is represented 
by the straight line cd, which represents the logarithms 
of the numbers of bacteria per unit volume plotted 
against time. During this time, toxins and enzymes 
may appear (5). After the logarithmic phase is com- 
pleted, the bacteria continue to multiply at a low rat 
until a maximum is reached. The number is constant 
at the maximum for the time d to e ( Figure 1). During 


this phase, because of depletion of essential nutrients 


and the accumulation of waste products, growth slackens 


until the rate of death equals the rate of multiplication 
Thereafter, cell division ceases and the rate of death 
increases toa maximum. The phase of decrease in bac 


terial numbers is shown by the segment of the curve 


represented by ef 


@ 
Manuscript received Octobs 8 1955 Jersey 
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low FOOD 


PECHNOLOGY, 


LOGARITHM OF NUMBERS OF VIABLE BACTERIA 


TIME 
Figure 1. General form of the curve of the multiplication 
rates of bacteria. 


\ccording to Jensen (3), “all of these phases are de 
pendent, so far as time is concerned, upon the following 
conditions : size of inoculum, age of inoculum, frequency 
of growth of inocula, nature of 


the me 


of transferring, stage 


inicroorganisms, and nature of 
dium.” 


concept of bacterial behavior in predicting bacterial 


temperature, 
Jensen (3) and Stumbo (6) made use of this 
spoilage in food products during processing 

Jensen (5), in calculating the process time for frank 
furter tempering, determined the lag phases of Stap/y 
onella aertryke, and other patho 
gens in held at 84° F. for 6 
With this data Jensen showed that frankfurters may Ix 


lococceus aureus, Saln 


frankfurter meat hours 


tempered for 3 hours at 120° F. with safety as far as 
the sanitary aspects of the problem are concerned ; bac 
terial growth did not proceed beyond the lag phase 
during such a tempering period. By applying this 
principle to turkey meat, it is possible to predict. the 
extent of bacterial growth in turkeys due to the roasting 
process 
PROCEDURE 

Ihe rapidity of heat penetration into various parts of turkeys 
thawed and frozen states was determined 
selected. One (12 Ib 


roasted from both tl 


Iwo frozen, ready-to-cook turkeys were 


MARCH, 1956 


recording potentiometer 


Thermocouples attached to a 
then inserted in the 
points as shown in Table 1. 
turkey to permit insertion of 
were selected on the basis that they should be located in reg 
of slowest heat penetration in an unstuffed turkey. The ex 
location of the thermocouple 1n 
by estimating the slowest heating point in that regior | 
turkeys were then roasted in a preheated oven at 350° FF. ut 


frozen and thawed turkeys 
Holes 


the thermocouples. The poi 


were 


each region selected was cl 


the temperature of the point of slowest heating reached t 
recommended removal temperature of 185° I 
Bacterial analyses of the turkey meat were not made. Ther 


order to estimate the 


tore, in 
the roasting process, the data of Jensen 5) on the lag pl ist 
Staphylococcus aureus and Salmonella aertrycke, cultured 


meat, were used. Even though the growth rates 


turkey 
meat, application of data in t 


frankturter 
ditter 


these organisms on meat would possibly 


frankfurter 


those on ws man 


with proper qualification is accepted practice in the fove 
try. Allowances 


calculation of the 


were exaggerated on the side of satety 


time-temperature relationships 


RESULTS AND DISCUSSION 


Heat penetration data obtained from thermocouples 


Vl and VIIT were considered since they represent tl 


points of slowest heating through the temperature rang: 


frozen birds, re 


of 65-110° F., in the thawed and 
spectively 

For our purposes, it was assumed that Staph 
Salmonella aertryck 


turkey meat 


aureus had a 3-hour lag and 


t-hour lag when cultured in 
It was assumed that the 


it 


organisms 
is based the veneral 
will exhibit a 


zation that mesonhiles 


it YS 


host 


when cultured in a suitable medium (3 


The initial bacteria counts of the turkevs were con 


sidered large enough to reach toxie proportions upo 
activation 

Bacterial activation im turkevs wall begin during tl 
process at 65° F. and continue until the ten 
perature 110° F. (7). At 


although the bacteria are not 


roasting 
reat hes 
ceases, necessarily (ie 
stroyed. Temperatures above 120° F. are lethal to t! 
Staphylococci and Salinonellae (1) 
viable organisms should begin to decrease at 110° | 


The number 


In problems of this nature consideration must | 


7 oz.) was thawed at 38° F., and the other (13 Ib. 12 0z.) was . . . ; . ' 
: ; yiven to cumulative stimulating effect of heat at the 
held in the frozen state. The packaged giblets were removed ; 
from the entrail cavities prior to roasting and no stuffing was tinuously varying temperature to which the substrate 1 
used subjected during roasting. The net result in tern 
TABLE 1 
Heat penetration data 
oth af thore me require | in 
were placed to 65° ¢ 
hes Minutes Vinwute 
Thawed roast 

Left thigh l¢ 

Right drumstick 

\ Left rear breast 

Vi Posterior part of entratl cavity 

| Frozen roast 47 

Vil Right breast 7R 
Viti Left thigh 

Right drumstick “4 ) 16 

Xx Left rear breast ? Thermocouple 
XI Posterior part of entrail cavity removed, be 


at comparabl 


drilled in the froz 


extent of bacterial growth during 


had a 2-hour las 


110° EF. cell division 


BACTERIAL GROWTH DURING 


lay tine ts at some ite rmediate point between 


the lag time at the lowest growth temperature and that 


it the optimum growth temperature If the latter is less 
than the total period of time during which growth occurs, 


calculations must be made to determine whether or not 


the net lag time is less than the heating time during 


which the temperature of the substrate 1s within the 
uve ol bacterial growth. Hf the lag time at optimum 


vth temperature is not iter than the heating tim 


| 

cl gy which the temperature of tl substrate is within 
thre range ol bacterial vrowth, no such calcuiations are 
re 


creased in temperature trom 


65 to 110° F. in 60 minutes and the frozen turkey in 


105 minutes Phe minimum lag time assumed for the 
ptimum growth t erature (98°) was 120 minutes 
lhus, without t nee t making a calculation, the 
sion was justified that, in both turkeys, the 1n 
ease in the number bacteria during roasting was 
misigmificant since vth had been contined to the lag 
pha 
Thermal death times reported by Jensen (5) indi 
cated that S ni ytrycke is completely destroyed 
23.8 minutes when heated in neutral broth at 131° F 
in 13.8 minutes at 140° | In a similar medium 
Stuf is requires IS.8 nunutes of heating 


ichieve the same ettect 
he minimum lethal temperature tor destruction ot 
1 lations were made by 
net method, mx ditied by Ball 7). to determine 
| sterilization was effected. The 
z (37.5) and F (0.015) values required for these calcu 
tions were found by plotting the thermal death times 
senmlogarithmic graph paper 
llowevet 1 ppiving these data tt had to be assumed 
that these organisms would exhibit the same thermal 
death times when turke meat was the substrate 
ulations indicated that sterilization of the 
frozen turkey (the slower-heating of the two birds) 1n 
was complete at the end of 267 
\t this time the temperature at the 
point ot slowest heating was 139° | Pherefore the 
Sulmonella would not survive the roasting process. At 
the end of the roasting process, the amount of lethal heat 
vhich had been ettective at the tested pomt im the turkey 
was equal to 66.5 times the amount theoretically — re 
quired to destrov the Salimonetlac 
\n experimentally determined slope value of the 
thermal death time curve of Staphylococcus aureus was 
not available. If this slope value is the same as that 
indicated Dy Jensen's data for Salmonella aertrycke 
calculations indicate that Salmonellae also would be 
destroved during the roasting process. The sterilizing 
effect of the cooling period was not conside red in these 
calculations 
Food poisoning ascribed to Staphylococcus aureus 
‘. due to the ingestion of high concentrations of this 
\ccording to Jensen 


) 


bacteria or its enterotonxi 
5) “these organisms require 6 to & hours of steady 


lol 


OASTING 


vrowth (logarithnuc phase) m a rich medium at 9 I: 
to produce enough toxin to elicit symptoms (vomiting 
and diarrhea) in man or monkey when food or broth 1s 
swallowed.” Dack (3) showed that this toxin 1s some 
what stable toward heat. His experiments indicate that 


lestroved atte1 


the enterotoxin was not completely 


being he ited at t] boiln pomt ofa b et mfusion broth 


tor nunutes 
hut the 


Phe Salmonellae d t form 


intestinal tract direct! 


EVALUATION OF RESULTS 


From these results, it is concluded that there 1s ne 
t danger of food poisoning due to either Sal 


organisms or enterotoxin produced during the 


vs are roasted 


from the frozen state under the conditions specified in 


When the time-temperature relationships are com 


t the turkey roasted from the frozen 


pared, 1t is seel 

state required more time to pass through the critical 
Lenipe rature range than the turkey roasted from. the 
thawed state However. the time differences are in 


sequential since. in both cases, growth of Sal 


ven if growth had extended into the high rate phase, 
there would have been no hazard since evidence was 
provided by the theoretical analysis that neither the 
Salmonellae. tl byloce nor the St iphylococet 
enterotoxin could survive the roasting process. To pro 
induce sickness in man, the 
Staphylococci require 6 to 8 | urs of rapid growth. At 
no point, as shown in Table 1, did the frozen meat re 
main in the growing temperature range tor longer than 


105 minutes 


Food poisoning may be caused by the development ot 
enterotoxin prior to freezing due to unsanitary plant 
conditions and practices, by the development of entero 
toxin due to improper thawing at room temperature, of 
Dy poo! handling of the finished roast 

Thus the results ( tl retical analvsis, based on 
principles which are ¢ oven validity in evaluating 


canned foods processes, indicate that the roasting ol 
non-stuffed turkey tron the frozen state embodies no 


| poisoning hazard 


ready-to-cook 
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New Test for Thermostabilized Eggs 


Manuscript received July 9, 1955 


Socrates A. Kaloyereas 


Department of Agricultural Chemistry 
and Biochemistry, Louisiana State Uni 
versity, Baton Rouge Louisiana 


Two simple tests for thermostabilized eggs are reported. One test is based on measuring 
the alcohol number of the white; the other consists of determining the stability of the 
thermostabilized sample in a constant temperature water bath at 60 C. 


Cotter, Winter, Cook and Weiser of the Ohio State 
University in the development of a test for thermo 
stabilized eggs (3) utilized the inactivation of enzymes 
by heat treatment or the so-called thermostabilization 
process of eggs, a method used extensively in certain 
United States (2). The enzymes tested 


were lysozyme, phosphatase, and amylase. The results 


areas of the 


did not seem to be satisfactory, however, because the 
temperature applied to the thermostabilization treat 
ment of eggs apparently is not high enough to bring 
about a complete inactivation of these enzymes in thet 
natural environment inside the egg 

\nother approach to this problem was made in ou 
Laboratory by the study of possible changes occuring 
in the phosphates of the egg as a result of the heating 
during the thermostabilization treatment. Such changes 
were previously observed to occur in milk during pas 
teurization (3) and were shown to be due to a reaction 
between dicaleium phosphate and carbonic acid present 
there. These changes in nuilk were associated with a 
higher stability of phosphates in milk serum and thus 
were used for the development of a new test for heated 
milk (6). Carbon dioxide gas coming from de-solution 
of free CQ, from the ovalbumin of the egg is constantly 
liberated during egg storage (7). New-laved eggs 
tested in our laboratory gave 1.56 mlg. CQ),/hour pet 
100 g. whereas stored eggs a few days old, gave 0.29 
milg./hr. per 100 g. Phosphates in significant quantities 
are present not only inside the egg but also in the 
shell (4) The two cases therefore look more or less 
similar. 

In our experiment fresh eggs from the poultry de 
partment of the Louisiana State University and stored 
eggs were thermostabilized in Moriol mineral oil by 
heating in a constant temperature bath at 54° C. for & 
minutes. The egg content was homogenized, diluted 
with equal amounts of water, and the proteins separated 
after precipitation by various processes. Among the 
methods used for the prec ipitation of the proteins of the 
eggs were (a) the addition of freshly prepared 1% tan 
nic acid solution, and (b) the addition of 95% ethyl 
alcohol. The second method gave the better results, 
producing a very clear filtrate. Testing with ammonium 
sulfate gave no evidence that ovomucin was present in 
the filtrate 

\nother method tried on the egg volk was to freeze 
it at low temperatures to render the protem insoluble 
and then to mix it with water in the Waring blende1 
and filter. The titration curves of the filtrates with all 
the above methods were studied; all of them showed a 
constant increase of monocalecium phosphate the 
thermostabilized eggs (Table 1). The monocalcium 
phosphate in this case does not seem to derive from the 
dicalcium phosphate, as in the case of heated milk, but 


TABLE 1 


Showing changes in dicalcium and monocalcium phosphates 
in the whole egg content after thermostabilization. 


Buffering values atter protem 
precipitation 
| Refractor 
trom > 
Range between reading 
lreatment ginal pH | 
pH 4.43.1) | 
to pH 4.4 
iM tum 
( Dicaleium h hat 
shosphate ) 
phosphate ) pha 
Untreated 47 74 
Phermostabilized $8 
ited 64 
The stalnlized 
te 
tabilize 
Untreated 7 
Phermostat 7 
{ ited 4 ot 
I bilize 74 
{ 
stabil 4 
Untreated 
stabilized 
U'nt ited 4 
Phe stabilized 4 t 6.8 
d 61 
Phermostabilized +4 | 
| 
| 042 x 
74 
I titrat is per med as 1 I n 
whole egg 25 ml. of dist. water is added and the mixture is br t 
l ml. with 95¢;) alcohol and filtered The filtrate which is about 
when filtering is completed is made t ml. with water and titration i 
carned out on a 20 mi. aliquot The values are expressed in gram eq 
lents per ml. of pure ews ntent 


rather trom the tricalcium phosphate of the shell. Since 
tricalcium phosphate is present in considerable amount 
in the egg shell as well as carbon dioxide and water 
vapor inside the egg in close contact with the shell, it 
seems probable that the tricalcium phosphate reacts 
with carbonic acid to produce both dicalectum and mono 
caletum phosphate according to the following scheme 


— (alt) 


(1) Ca,PO, + CO. + H.O 
2 CaHP®o, 


(2) Ca,(PO,). + 2CO £10) 


2 CaCO Catt,( PO,) 


Phat such a reaction can take place when a mixture ol 
water vapor and carbon dioxide is passed over heated 
calcium phosphate was shown by Seybold and Heedet 

\lthough the alcohol precipitation of egg protems 
seemed complete and no protein interference could 
occur during the titration, a further investigation was 
made by titrating directly egg white dispersion in water 
at the pH range between 4.3 and 3.1 where no inter 
ference of ovalbumin occurs (4). The results always 
showed a constant increase of monocalcium phosphate 
in the thermostabilized eggs ( Table 2). Determination 
of calcium carbonate in the supernatant liquid of the 
filtrates after precipitation occurred by heating at 


—— 
162 


rABLE 
Showing changes in monocalcium phosphate, alcohol number 


and stability to heat of egg white, due to thermostabilization. 


tleol St tvt 
ant at ¢ 
| 
I 
! 
ma 
weakes 
Ket 
ia 
N 
HCl 
40 ©. showed an merease of calctum carbonate in the 
thermostablilized eyys which adds furthe support to 
the fore: gy theory for the reaction which takes place 


ermostabilization 


during 

Besides the reaction of the phosphates of the eggs, 
the results of which are varied due to the large variations 
in the thickness of the shell, the size of the egg, etc., cer 
tain other changes take place in the white and the yolk 
during the heating process. The measurement of these 
changes can be used as a definite test for thermostabi 
hzed eggs. The most apparent of these changes occurs 
in the white and is especially apparent in the degree of 
hydration of the ovalbumin particles 

The simplest approach is by determining the alcohol 
number of the solution, The test as it was developed 
with the egg whites is as follows: Ten milliliters of 
homogenized white are diluted (1:3) with water and 
hltered lo 5 ml. of the hltrate, whose pil runs around 


aleohol (95) is added at room temperature 
(25 ©.) to bring flocculation in the solution. The 
number of milliliters of aleohol needed to bring about 
this effect is the aleohol number cof the solution \ 


untreated and thermostabilized eggs which 


number LY 


were stored for different lengths of time were examined 
and the aleohol number of their white was determined 
The values obtained from untreated eggs were around 
3.5 with maximum variation from 3.0 to 4.0. The 
f the thermostabilized egg white was 


around 1.9 with a variation from 1.5 to 2.5. 


alcohol number 


Figure | 
shows solutions of whites of thermostabilized and un 


after the addition to each of 2 ml. of alcohol 


vu 
SA 


treated « 

\nother quick test is to heat test tubes containing 
the diluted (1:3) and filtered solution of egg white in 
ther 


mostabilized sample turns rapidly cloudy and later be 


a constant temperature water bath at 60° ( 


comes opaque and of a milky white color; the untreated 


egg white remains limpid for a longer time and when 


T 


Figure 1. Comparison of untreated (U) with thermosta 
bilized (T) egg white after addition of 2 ml. of alcohol. 

Figure 2. Thermostabilized (T) compared with untreated 
(U) egg white after immersion in water bath at 60° C. 


it becomes opaque has more of a bluish color than a 


milky white ( Figure 2) 


SUMMARY 


lhe reaction between phosphates and carbonic act 
| 


previously studied on heated milk appears to occur als 


in thermostabilized egy lhe difference in hydration 
of the ovalbumin found in thermostabilized and un 


treated eggs resulted in the development of two simple 
tests for thermostabilized eggs by measuring the alcoho 


number of the white or its stability to heat 
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jas 


Notes and Letters 


Comparison of Non-Treated and Fried Fresh and Frozen Beet 
As to the Drained Weight After Canning 


lhe beet dish, Scotch collops, consists of fried pieces 
of beef ready-cooked in gravy. li frying is omitted, will 
the drained weight after canning be different compared 
to that of fried and canned beef, calculated on a fresh 
This question is, among other things, of 
Moreover, it is generally diffi 
whether the 


weight basis ? 
importance im labeling 
cult from 
canned meat has been fried or not 

after cooking of 600 g 
(srau (3) to be 
for the 


alone 


to decide appearance 


Retention of solid meat 


pieces in water alone was found by 
58!.% for the better grades of beef and 
poor ones; cooking in Vapor gave a retention of about 
55! and 47, respectively. Clark and van Duyne (2), 
in their extended investigations on cooked pieces of 
rounds (3 Ib.) got a 71% vield of weight after oven 
roasting and 64, after pressure saucepan cooking when 
heated to an internal temperature of 82° C. From the 
figures given by Bard and Tischer (/) it can be calcu 
lated that canning of fresh beef shoulders cut into cubes 
of 1-1!) inch and applying temperatures of 107° ( 

116° C., and 124° C., will result in a constant value of 
the drained weight fresh 
all the temperatures mentioned, processing 


amounting to 65° of the 


weight at 
time for reaching this value being dependent on the 


temperature emploved 


EXPERIMENTAL 


scheme shows the experiments in 


lhe 


volved the 


following 


present study Frozen beef is also 
this material might behave in another 


influence 


included, sines 
way than does the fresh one 
of different methods of frying and packing the meat 


Further on, the 


in the cans was studied 


A. Fresh Swedish beef 


Pan fried 2. Machine fried 3. Non-treated 


packed 
fresh 


Packed warm 1 Packed warm 


Packed cold b. Packed cold 


B. Frozen South American beef (thawed 


Pan fried 2. Machine fried 3. Non-treated 


packed 
fresh 


Packed warm a. Packed warm 


Packed cold b. Packed cold 
leat parts ot whole carcasses except 
fatty and 


A material compo 
loins and rounds and practically free from 


tissue was used Phe 


separable 


connective meat was cut into pieces of 


3-5 cm. The fresh Swedish beef was aged for 7 days and cut 


camming. Lhe trozen South Americar 


hrs. betors 
uguay) was thawed and cut 15 hrs. before processit 
Frying was performed with the aid of lard. Pan 
juired 20 min. for the Swedish beef and 26 mi 
\mericat 
31-34% 
machine was 4-5 


Loss of weight 


(warm) at 34-36% 


American beet) 
weight alter n 
was 99/73 mm 


ot meat co 


lable 


summarized 


TABLE 1 


SUMMARY AND CONCLUSIONS 


Canning pieces of fresh beef results in the same 


alte! previous pat 
fresh weig! 


drained weight as does canning 


Irving and warm packing, calculated on 
methods vield the lowest retention of s 


Machine frving combined 


basis. These 


meat, about 58 to 59%, 


warm packing leaves the highest retention, on an ave 
sani \pplying tl 


63, calculated the wah 


age 
/*-test, the 
too different to permit a calculation of possible signifi 
retentions 


sample variances, however, turn out to be 


cance as to the dissimilarity of the 
significant differcnce of drained weight after canning 
exists with regard to the fresh and frozen beef used 


Orne Dani 


Scans Centrallaboratorium, 
Malmo, Sweden 


1955 
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Now all food manufacturers may 

avail themselves of the same unique 
KNICKERBOCKER Spice and Seasoning 
Consultation Service which has proven so 
helpful to the baking, canning and meat 
industries. We will be glad to offer you 
consultation without obligation. 
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INVITATION 


IF you are presently using any yellow coloring agent 
or vitamin A additive—or if you are thinking of 


doing so—Barnett Laboratories extend this invitation. 

Simply write us concerning any questions or problems you may 
have and we will put the facilities of Barnett Laboratories (and 
over 20 years’ experience as pioneers in carotene research) at 
your service . . . free of charge. Testing samples sent on 


request. Write today and we will be happy to work with you. 


An Announcement 
of Importance 
to Margarine Processors 


Barnett Laboratories now offer blends of Vitamin A and micro- 
crystalline carotene packaged to suit your needs. Now you 
can color and fortify each batch with one convenient opera- 
tion. The carotene and vitamin A are blended to your speci- 
fications, fully guaranteed and shipped in hermetically sealed 


containers. 


BARNETT’S 


CAROTENE 


For Natural Yellow and Vitamin A 


BARNETT LABORATORIES, INC. 


6256 Cherry Ave., Long Beach 5, Calif. 
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IFT REGIONAL SECTIONS... 
(Continued from page 16 preceding technical papers 
itself at their center at Wright 
\ir Base, Ohio, to pre-flight, in-flight and 
post-flight feeding problems with special attention to 


dlevotes researc! 


Vatterson 


aircraft space-weight problems, to equipment for feed 


ing aloft, and to unit meals (or snacks in some in- 


stances) for the airman just prior to flight or during 


flight. Figures 7 and& depict twe constant concerns of 


Figure 8 


forces 


the \rmed 
food im 


muproving the ability to prepare 
cramped spaces and feeding men far removed 
from normal messing facilities 


Continuing the what we 


work 


story «of are doing today 


we are at bringing to ever greater effectiveness 


and wider application the technique of dehydration 
We are also conducting a vigorous, but properly con 
servative and restrained program, to bring the peculiar 
advantages of radiation preservation into the military 
food supply pattern of tomorrow. Some progress has 
heen made—for example, the very tangible achievement 
of extending the life of fresh produce 

It should be made clear that the radiation preserva 
tion program is a broad nation-wide effort, and that it is 
receiving great technical stimulus from many quarters 


the Natick, 


Massachusetts, from the Research and Development 


from our headquarters, Command, at 
Office, QOMG, from the university and industry and 
other Governmental laboratories of the nation in addi 
tion to those of the (am. F. and ¢ 
ment of the program has been delegated. Great effort 
We do not say 
that a scientific “break through” is in sight, but the 


I. where the manage 
is being concentrated on the program 


tempo of progress toward useful applications is defi 


nitely increasing 
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A Look at Tomorrow. .\ jew of the elements of 


tomorrow's food logistics are emerging. | speak from 
what is already in print. It is evident, for example, 
that ultramodern bombers in a future war will pene 
trate far inland and that defense will be regional in 
scope, requiring relatively self-sufficient, battalion-sized 
defense groups. The pattern of food supply will have 
Hexible 


impeded by 


to be adjusted to a swiftly moving, kind of 
tactical that 


food preparation and food service systems 


defense cannot be laborious 


( omplete 
meals possibly complete, precooked dehydrated meals, 


unit packaged—may be required. They will have to 


be brought, insofar as feasible, to the fighting man from 
food preparation stations remote from the scene 


action. | can visualize a scene something like this 
(Figure 9)—a_ helicopter maneuvering for a landing, 


Figure 9 


(or rather down. These are 
but the 


is an inscrutable world, and it will take our best military 


and a hot meal coming up 
some of the things I see, “world of tomorrow” 
thinking and our best industrial thinking to anticipate 


even its elements 


NEW YORK.... 


Radiation Sterilization — Still in the Future. 
Preservation of foods by radiation sterilization has defi 
mite potential, although it will take time to work out 
the 


established, it will express itself to greatest advantage 


the applications. Furthermore, once technique is 


by complementing, rather than replacing, conventional 


processes such as refrigeration, dehydration, and 


heat 
Chicorn, Senor Ke 
American Can Co., National 
President of the Institute of I lis 
talk on the present status and future role of radiation 


These are the views of Dr. L. E. 


search Associate, and 


sterilization as a food-preservation method was enthusi 
astically received by a record turnout of 210 members 
and guests at the January 18 meeting of the New York 
Section of the Institute of Food Technologists 


(Continued on page 34) 
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The uest for dependabiity... 


How can a bottler and manufacturer of extracts evaluate the worth of fruit flavors without 
setting up costly research and testing laboratories themselves? 

The bottler and manufacturer have only one recourse—the name of the supplier. [ 
Only the name of the supplier, as well as the reputation for trustworthiness and integrity 
which have grown up around that name, can guarantee that the product will live up to 
the highest standards of purity and uniformity. 

The name of H. Kohnstamm & Company, Inc. has been a highly trusted one for 
104 years. It is your assurance that your purchase of our ATLAS GENUINE FRUIT EXTRACTS 
is an asset to your business. 

The name of H. Kohnstamm means even more to you, as we maintain one of the 
largest research laboratories in the genuine fruit extract field. The knowledge of our 
research chemists and technical consultants is at the service of our customers in the 


development of any fruit flavor needed in their specialized fields. 


As the result of our years of continuous re- 
search of flavor recovery and flavor retention 
in genuine fruit extracts, you can depend 
upon the advice of H. Kohnstamm ©& Co., 
Inc. in making the flavor of the products 


you sell absolutely uniform and dependable. GENUINE 
veer OF COLORS FRUIT 
OHNSTAMM CO., Inc. EXTRACTS 


89 PARK PLACE, MEW YORK 7.N.Y. * 11-13 E ULINOIS ST. CHICAGO TT, ILL 
2632 E. 34 ST.. HUNTINGTON PK. CALIFORNIA 
BRANCHES IN OTHER PRINCIPAL CITIES OF THE US A AND THROUGHOUT THE WORLD 
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(Continued from page 32) 

An extended version of Dr. Clifeorn’s talk together 
with photographs will appear in Foop TrecuNnovocy for 
\pril. The highlights of the talk follow 

Primary objective of present research, he said, is to 
overcome off-flavors, off-odors, and vitamin destruction 
in foods irradiated at levels required to preserve them 
\nd the secondary task is toxicity studies. 

Phe speaker outlined the mechanism of flaver pro 
tection by use of free radical acceptors, such as ascorbic 
acid. They absorb OH groups which otherwise would 
produce oft-flavors. 

In discussing specific inactivation dosages (a measure 
of a food component's resistance to irradiation), it was 
noted that frozen foods withstand the process better 
than those treated in the fresh state. Another factor 1s 
the environment of a food component. For example, 
ascorbic acid and riboflavin are more stable in evapo- 
rated milk than in aqueous solution, 

Limited toxicity testing of irradiated foods with hu 
man and animal subjects indicate no adverse effects 
But much work remains since, as of October 1955, only 
17 foods have been cleared for tasting. Similarly, there 
is need for much more acceptability data after storage 
tests. 

Costwise, the process is expensive, but value added 
to a product may justify it. Also, the cost of radiation 
is bound to be reduced in time 

In predicting that radiation sterilization will be most 
effective when combined with other processes, Dr. Clit 
corn cited results of recent research. They show that 
although Cl. botulinum is not reduced in its resistance 
to irradiation by pre-heating, an initial irradiation defi 
nitely lowers heat resistance of the organism 

In addition to his technical address, the speaker dis 
cussed affairs of the Institute. He told of plans to im- 
prove communication between regional sections and of 
activities directed toward interesting high-school seniors 
in careers in food technology 


PHILADELPHIA.... 


Mrs. Corinne Robinson, Professor of Home Eco 
nomics, Drexel Institute of Technology, presented a 
paper at a recent meeting of the Section on “Food 
Facts and Fallacies.” The topic and facts presented 
were especially appropriate and well appreciated by the 
numerous lady guests. She stressed the importance of 
educating the consumer to buy and eat intelligently to 
partially overcome the increasing trend in foolish fads 
and fallacies that exist in this country. Mrs. Robinson 
stated that such fads were costing the consumer about 
$500,000,000 a year and all going into the pockets of 
“quacks.” These “quacks,” she pointed out, were at 
times so successful because they appeal usually to one’s 
emotions; they relate half truths and invariably exag- 
gerate the known facts. In addition, they are usually 
super-salesmen and in most cases have something to 
sell for which they realize great profits. To proteet the 
public from these quacks she emphasized the need of 


34 


FOOD TECHNOLOGY, MARCH, 1956 


publicizing authoritative information, more honest ad 
vertising and the scientists’ responsibility to make the 


facts known to all the people 


GREAT LAKES.... 


lhe Section held its Winter Meeting on January 27 
at the Whittier Hotel, Detroit, Mich. The morning was 
devoted toa plant tour of The ¢ ontinental Baking Com 
pany. The afternoon technical session heard the fol 
lowing papers : 

‘New Developments in Packaging” James Gott, Professor 
of Forest Products, Michigan State University 


Ascorbic Acid, A Versatile Food Adjunet”—Dr. C. M. Hol 
lenbeck. in charge, Food Laboratory, Re search Division 
Merck and Co., Ine 

“Dairying”—Dr. Heber DePew, President, Sealtest Tre 

“Instrumentation in Food Processing’—Col. Paul Sherrick 
lechnical Director, E. H. Sargent & Company 


Dr. Lester E. Keuntzel of the Wyandotte Chemicals 
Corp. was the aiter-dinner speaker and his subject 
“Infrared—The F. B. of Chemistry.” Dr 
is Head of the Physical \nalvtical Laboratories in the 
Company's Research and Development Division. [lis 


Kuentzel 


chief interests have been in instrument analysis in the 
fields of emission spectroscopy, infrared and ultraviolet 
absorption spectroscopy, X-ray diffraction and electron 


MUCTOSCOPS 


NORTHEAST.... 


The fourth meeting of the current year of the North 
east Section was held at the Acorn Park Laboratories 
of Arthur D. Little, Inc. 

\n attendance of over 125 people were present for 
students’ night honoring some 56 students of the De 
partments of Food Technology at the Massachusetts 
Institute of Technology and at the University ot Massa 
chusetts 

The Prescott Award was made by Dr. Jean F. ¢ aul, 
Chairman of the Committee, to Mr. Philip 5S Rane 
(M.LT. 1954) who is now a medical student at Tutts 
Medical School, and a copy of the citation was given to 
the Department of Food Technology at the Massa 
chusetts Institute of Technology. 

In addition, announcement was made of the (seneral 
Foods Fund Award to Mr. Harold M. Rich. 

Mr. W. Leverett Cummings, Chairman of the se 
tion, then directed a few well chosen remarks to the 
students. 

The feature speaker of the evening, our National 
President, Dr. L. E. Clifeorn, was then introduced by 
the Vice-Chairman, Dr. Samuel A. Goldblith. 

Dr. Clifcorn presented a factual, realistic and thought 
provoking discussion of some of the problems of chemi- 
cals in Foods. Following this, Dr. Clifcorn spoke to the 
students about their future in Foods and pointed out 
that the National IFT recognized the problem of 


(Continued on page 36) 


Check 2 New Griffith Antioxidants for 


More Oxidative Stability 
For More Foods 
At Low Cost........- 


Compare the Performance 
of these Formulas with that 
of Any other Antioxidant “G 15” 


Shortening e Lard 
Fish e Chicken 
Peanut Oil e Olive 
and other Vege- 
table Oils e Citrus 
Fruit Flavors and 
Essential Oils 


We'll be glad to consult THE 
with you in selecting the 
proper antioxidant for LABORATORIES Inc 
most effective and eco- 2 . 
nomical stabilization of 
IN CANADA—THE GRIFFITH LABORATORIES, LTD. 


your products. Write us. 


*U. S. Pat. No. 2,677,616 


CHICAGO 9, 1415 W. 37th ST. e LOS ANGELES 58, 4900 GIFFORD AVE. 
NEWARK 5, 37 EMPIRE ST. ¢ TORONTO 2, 115 GEORGE ST. 


Loboretorios Griffith do Brasil, S.A.—Caizo Postal 300 Mogi das Cruzes, Sao Paulo, Brasil 
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(Continued trom page 34) 


acquainting students at the secondary school level with 
the food industry and has prepared a new booklet for 


this purpose 


Attending the Students’ Night meeting of Northeast were 
three past presidents and the current president of the National 
IFT. Standing, 1. to r., Carl R. Fellers, Bernard E. Proctor, 
seated, Samuel C. Prescott and LaVerne E. Clifcorn, who made 
the major address of the meeting. (Ihoto by Spiegel. 


Dr. Clifcorn’s presence was also enhanced by three 
past Presidents, Dr. Samuel C. Prescott, Dr. Bernard 
I. Proctor and Dr. Carl R. Fellers being in the audience 

The next meeting of the year will be held in honor of 
the 50th anniversary of the Wiley Act and the Guest 
speaker will be Mr. John L. Harvey, Deputy Commis 
sioner of the Food and Drug Administration 


MARYLAND.... 


The Section’s January 13th dinner meeting was at 
tended by thirty-five members who heard an interesting 
discussion on the uses of sorbitol 

The speaker, \. |. Stewart of the Atlas Powder Com 
pany, spoke on the applications of sorbitol in the food 
industry. This versatile material finds application in 
the beverage industry as a sweetener and “mouth filling” 
agent, supplementing the use of synthetic sweeteners as 
replacements for sugar. It finds similar application im 
the ice cream industry, where it is used, together with 
other synthetic sweeteners, to produce a lower calorie 
product without marked loss of texture and feel. It is 
in the candy industry, however, that it has become most 
popular. Its remarkable properties as a humectant per 
mit the manufacture and distribution, on a commercial 
scale, of candy types which, in their ordinary form, 
would dry out and become unsalable before they could 
reach the consumer. The candy industry is the largest 
user. These properties of sorbitol also make it a useful 
ingredient in the baking industry. Following his talk, 
Mr. Stewart showed an interesting color film, prepared 
by the Atlas Powder Company, demonstrating methods 
for the manufacture of candy under commercial condi 
tions, but on a laboratory or pilot scale 
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\ question and answer period served further to bring 
out the interesting and useful properties of sorbitol and 
its applications, particularly the confection and 


heverage fields. 


WESTERN NEW YORK.... 


R. Barret, Technical Director, Nlenzase l’roducts 
Beloit, Wis.. addressed the Section’s January 23rd 
meeting held at the [erie County Techmeal Institut 
Ruttalo, N. Y. Mr. Barret discussed detergents, ba 
tericides and their pecuhar application to the problen 
of fats and oils. Following his,address, he was queried 


Various aspects of sanitation practice 


The Dixie Section of the IFT has been studving the 
uniform food law for Georgia and the surround 
states. The topic was brought before the group wher 
Fhomas M. Christopher, Dean of Universit 


Law School, discussed this subject at a regular meeting 


The interest was so keen that committee was 
appointed to formulate a program by which Dixie Se 
tion IF T’ers can continue these studies. (in the con 
mittee is Dr. C. R. Clark, retired State Food Inspector 
J. J. MeManus, retired Federal Food Inspector, \. > 
Perry, Foods Consultant, L. |. Sweitieger, Foods law 
ver, and Dean T. M. Christopher 

The program for the present will be entirely educa 
tional, working through Civic Clubs, an 
\fter this has been ac complished the con 


other groups 
mittee will likely become interested in improving too 


laws through legislation. 


PERSONNEL 


Dr. Euan Mrak, head, Food Technology Depart 
ment of the University of California at Davis, has been 
invited to give a course of lectures in Switzerland dur 
ing May and June of this vear. Dr. Mrak’s tentative 
plan lists lectures on the historical background of the 
UL. S. food industries, the nature and scope of food 
technology as a profession, graduate training 1m this 
field, typical problems in food research and technolog\ 
and their solution. The invitation was extended to D1 
Mrak by Dr. K. Durrenonett, Nestle A\limenta, Entre 
deux Villes, Vevey, Switzerland 

Phe Chicago Chapter, American Institute of Chemists, 
honored Dr. Roy C. Newton, Vice President in Charge 
of Research, Swift and Co., with an honorary member 
ship at a banquet held on February 17, 1956, at the 
Chicago Engineers Club. Dr. Newton addressed the 
group on “Agricultural Research and Industrial 
Growth.” 

Food Research Laboratories, Inc. signalized the thir 
tieth anniversay of Dr. Bernarp L. Oser’s affiliation 
with their organization with a memento of the occasion, 
a bound book containing several hundred congratulatory 
messages from his friends and scientific associates 1n 


many parts of the world 
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FEATURING THIS MONTH... 


New Perspectives on the Training of Food 


Technologists at the Massachusetts 


Institute of Technology‘ 


A DECADE HAS PASSED since the formal estab 
lishment of the Department of Food Technology at the 
Massachusetts Institute of Technology (Cambridge. 
Mass.) on a par with the other formal departments at 
M.1.T 


granted in the field of Food 
62 B.S. degrees, 24 S.M. degrees, 11 Ph.D. degrees and 


During this period over 100 degrees have been 
Fechnology, including 
6 Sc.D. degrees. In addition, over 100 special graduat: 
students have been enrolled for periods varving from 
one to two vears, some of whom were military officers 


detailed for special training in food technology. 


Home of the Department of Food Technology, MIT 


\pproximately 1200 students are now majoring in 
the science departments at M. 1. T., and of these, 5% 
are enrolled in food technology. In most fields of science 
it is increasingly difficult to consider a man adequately 
trained in his profession without a doctorate or the 
equivalent. Graduate study ts, therefore, of outstanding 
inportance This vear 40 students are registered for 
study toward advanced graduate degrees in Food Tech 
nology at M.1.T. The T. Department of Food 
Technology produces about 10% of the nation’s food 
technologists and, as now organized, has ample facilities 
in the Dorrance Laboratories to handle an expansion 
of graduate students of about 50°, all of whom are 
needed in industry 

During the past two vears, the faculty of the Depart 
ment of Food Technology has been studying closely the 
curriculum at our institution in the light of the experi 
ence of the past decade and the current needs of modern 
food science and technology \s the fundamental 


philosophy of the training of food technologists at 
‘Contribution No. 283 from the Department of Food Tech 
nology, Massachusetts Institute of Technology, Cambridge, 


Massachusetts 
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Bernard E. Proctor 
Department of Food Technology 
Massachusetts Institute of Tech 
nology 


M.1.] 


quoted below as a reference for further discussion 


described earlier (7), has not changed, it is 


“The fundamental philosophy relating to the training of 
tood technologists at the Massachusetts Institute of Tecl 
nology is to provide a basic curriculum that will enable tl 


graduates to go into any food industry and utilize te 
niques or equipment of chemist, physicist, biologist 
engineer as need may demand in contrast to 
training designed to produce dairy technologists, cereal 
technologists, or specialists concerned with other individual 
types of food commodities, the food technology curric 

at the Massachusetts Institute of Fechnology has ¢ 


sistently placed emphasis on a broader training throug! 


basic science, thus to produce men skilled in the fundamental 
principles of the instruments and the methods by which any 
kind of food can be analyzed, modified, combined with other 


toxmls, processed, or controlled. The objective of such trai 
ing has been to make the graduate more versatile at 


treater value to himself and his tuture employers.” 
It is our belief that the major educational institutions 


in the United States interested in the teaching of food 


ood 
techie li 


gv should devote their efforts to providing their 
students with a sufficient background of fundamental 
knowledge in the sciences to become kev men in. the 

od industries of the future 

\ clear distinction should be made between food 
technologists with four or more vears of scientific train 
ing and food technicians whe are much less extensively 
trained. The food technologist and the food techniciat 
are not the same. The technician is able to carry out 
certain routine tests or procedures for which he has 
heen specially trained. The technologist should be able 
to apply basic principles and knowledge in order to 
interpret, evaluate, and utilize the results of routine 
tests ina broader and deeper consideration of the prob 


(Continued on page 40) 
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... because they went to their doctors in time 


Many thousands of Americans are being cured of 
cancer every year. More and more people are 
guing to their doctors in time. That is encouraging! 
But the tragic fact, our doctors tell us, is that every 
third cancer death is a needless death...twice as 
many could be saved. 

A great many cancers can be cured, but only if 
properly treated before they have begun to spread 


or “colonize” in other parts of the body. 


YOUR BEST CANCER INSURANCE is (1) to 
see your doctor every year for a thorough checkup, 
no matter how well you may feel (2) to see your 
doctor immediately at the first sign of any one of 
the 7 danger signals that may mean cancer. 


For a list of those life-saving warning signals and 
other facts of life about cancer, call the American 
Cancer Society office nearest you or simply write 


to “Cancer” in care of your local Post Office. 


American Cancer Society 
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(Continued from page 38) 
lems demanding his skill and attention. M. 1. T. trains 
only food technologists, as defined above. 

It would be unreasonable to expect any student, in a 
college training period of only 4 years, to attain a com- 
plete scientific background and outstanding skill in all 
fields pertinent to food technology. However, at the 
completion of his college training in food technology. 
the graduate should have acauired basic knowledge 
enabling future rapid development of specialized skills 
and acquisition of professional experience. 

Object of the food technology curriculum at the 
Massachusetts Institute of Technology is to use the 
four undergraduate years to implant and develop in the 
student a broad understanding of the fundamental 
sciences and engineering principles utilized in’ food 
technology, and to focus the efforts of the student on 
the interrelations and the applications of these funda 
mental sciences and engineering principles in a wide 
and generalized field of food processing, with less re 
gard to the specialized steps or processes. 

Curricula. (ld and new curricula are given in Tables 1 and 2 
The following important changes may de noted 

First Year. No longer are Engineering Drawing and 
Descriptive Geometry compulsory courses. This is not merely 
a departmental edict but a curricular change approved by the 
entire M.1. T. faculty and applied in all science and engineering 
departments. In place of the two so-called “graphic” courses 
cited above, all freshmen are now required to take one cours« 
designated as a freshman elective (Table 2). This course may 
be taken in either semester or, if the student so desires, one 
elective may be taken in each semester. The Engineering De- 
partments at M.I.1 (Mechanical, Electrical, Chemical) 
recommend that freshmen therein enroll in one graphics course 


TABLE 1 


Undergraduate Courses in Food Technology, 
Massachusetts Institute of Technology, 
as of 1950 


Second Term 
FIRST YEAR 
Descriptive Geometry 
Caleulus 
Engineering Drawing Military Science 
English Composition Athletic Program 
Quiz Hour (calculus, chemistry, physics) 


Che mistry, Gener il 
Physics 


SECOND YEAR 
Calculus 
Differential Equations 
History —Humanities 
Military Science 


Qualitative Analysis 
Quantitative Analysis 
General Biology 
Physics 


REQUIRED DURING SUMMER 

ORGANIC PREPARATIONS 
THIRD YEAR 
Technology and Chemistry of 

Food Supplies 

Industrial Microbiology 
Bacteriology 
Economic Principles—Humani- 


OORGANIC CHEMISTRY 


Physical Chemistry 

Physical Chem. Laboratory 

Colloidal Chemistry 

Introduction to Business 
Management 

Elective Subjects ties 


FOURTH YEAR 

Technology of Food Products 

Chemical Engineering Food 
Applications 


Food Engineering 
Biochemistry 
Chemistry of Nutrition 
Humanities Phesis' 

' The thes nvolves more than 200 hours of study and original investi 
gation with respect to some phase of food production and research 
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TABLE 2 


Undergraduate Courses in Food Technology, 
Massachusetts Institute of Technology, 
as of 1955 


FIRST YEAR 
First and Second Terms 
Calculus 
Military Scienc: 
Elective Subject 


Chemistry, General 
Physi 
Western Civilization, Found 


first Term Second leru 


SECOND YEAR 
General Biology | Quantitative Analysis 
General Biology Lab. | 
Physics 
Food Production 


Physics 

Bacteriology 

Humanities 

Prob. and Operations Anal 
Military Science 


Humanities 
Caleulus 
Military Science 
PHIRD YEAR 

Instrument. Analysts 
Instrument. Anal. Chem. Lab 
Physical Chemistry I] 

Chem. and Tech. Food Sup. [1 


(rganic Chemistry | 
Physical Chemistry | 

Chem. and Tech. Food Sup. | 
Industrial Microbiology 
Humanities 
Elective Subject 


Humanities 
Elective Subject 


FOURTH YEAR 


Food Engineering Food Engineering 

Gen. Biochem. and Physiol. | Pech. of Food Products 
Pech. of Food Products Chem. Eng. Food App 
Chem. Eng. Food App Thesis 

Chemistry of Nutritior Humanities 


Thesis Elective Subject 


Humanities 


Second Year. (ualitative chemical analysis has been replaced 
by a later course in Instrumental Chemical Analysis in the third 
year. A second semester of General Biology has been replaced 


by a new course entitled Food Production (offered by the entir 


departmental faculty), presented in the first semester. This 
Food Production course is actually a broadly planned com 
posite ol plant botany and animal biology, ck scriptive a. 

nomic crop plants and animals used as food sources. It ts the 


departmental student's first contact with Food Technology and 
consists of lectures, elementary laboratory exercises, field trips 
and motion pictures. In addition, Bacteriology has been moved 
into the second semester of the sophomore year \ change has 
also been made in the mathematics courses. Following 3 semes 
ters otf Calculus, one semester of Differential Equations has 
been replaced by a new course called “Probability and Opera 
tions Analysis.” This new course includes the study of linear 
differential equations with constant coefficient, gamma and beta 
functions, and probability. Mathematical theory and techniques 
particularly appropriate to application of the scientific method 
to solution of business and industrial problems are included 

Third Year. In the third year, Physical Chemistry is no 
longer an optional subject but is compulsory for two semesters 
There is opportunity for two elective subjects in addition to the 
courses listed in Table 1, and Organic Chemistry Laboratory 
Advanced Mathematics, and Statistical Theory are highly 
recommended to the students as elective courses. Some students 
take their senior year courses in the humanities (eight of these 
courses are required and ten may be taken for the S.B. degree) 
during the junior elective hours and take graduate departmental 
courses such as Advanced Food Technology or Food Applica 
tions of lonizing Radiations in their senior year. 

Another important change in the junior year has been the 
initiation of a new course in Instrumental Chemical Analysis, 
supplemented by a course in Instrumental Analysis Laboratory 
This has been made possible by omitting Qualitative Analysis 
in the second year and moving up Bacteriology and Industrial 
Microbiology. These new courses in Instrumental Analysis are 
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mvaluable to mn food technologist. because they enable 
him to understand and use the mathematical and theoretical 
bases necessary for 1 functioning of modern optical and elec 
trical instruments in the solution of chemical problems. Thes¢ 
courses are supplemented by well-coordinated laboratory work 
Wwherem the students become tanmuliar with the use and con 
struction of equipments applicable in polarography, potentiome 
try, conductometry, thermal conductometry, R. F. conductom 
try, nephelometry, fluorometry, flame photometry, automati 
instruments, and ultraviolet, infrared, and visible spectroply 
tometry 
Fourth Year. No changes have been made in the courses tor 
7 the fourth vear other than re-emphasis on engineering applica 
° tions to foods and the thesis requirements, the value of wihiecl 
7 i is shown in the increasing number of S.B. theses that are beme 
published each vear 
Five Year Curriculum. |i) addition, the Department of bur 
Fechnology offers vh-ranking students trammg leading to a 
combined S.B.-S.M. degree in vears. The requirements for tl 
last two of these vears are shown in Table 3. Between th 
tourth and the fiith vear, a period of approximately six mont! 
may he spetit W 
TABLE 3 
Requirements for Fourth and Fifth Years 
in Five-Year Curriculum 
as of 1955 
. (Same a able 2 through Third Year) 
{ FOURTH YEAR 
Food Engineerme, bowl Engineering 
(sen. Biochem. and Physiol. I Tech. of Food Products 
Tech. of Food Products Chem. Eng. Food App 
Chem. Ene. Food Apy Chen f Nutrition Lab 
Chemistry of Nutrit Humanities 
Humanities Klective Subject 
GRADUATE YEAR 
knzymology hood Technology, Ady 
Food Tea nolows Food Fechnology 
Rood Technoloey hesis 
The sts Ie] ctive Subres ts 
leetiv sul 
Biochemical Engineering. Department also has respor 
sibility for traiming students in the field of Biochemical Engi 
neering and awards degrees in this subject. This coordinated 
program signed to trai men im the production of pharma 
ceuticals su is antibiotics and in the fermentation industries 
is presented in Table 4 
Doctorate. graduate study tor the doctorate 
Food Technolog betore, optional with the individual 
Hi ver very ite student in Food Technology, whether 
i candidate S.M.oor a Ph.D. degree. must take tl 
mnt 


Food Fermentation Tests 
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TABLE 4 
Program in Biochemical Engineering, 1955 
Pabl Ye 


? through 


(Same as shown 2 ond al 
YEAR 
Organic Chemistry | Instrument. Anal. la 


Preparations | Organic Chemis 
Physical 


Physical Chem. | 


Chemistry | 
ab. | 
Chemistry 


Microbiologs 


Qual. Organ 
Physical ©] 
il Chem. Lab. 11 
Humanities 


mistry 
Industrial 


It 


Humanities 


dustrial 
tive Subrect 


instrument 


FOURTH YEAI 

Biochem. & Phystol. | Chem. | 1A 
Chem. Eng. Food App Biochemical | 
Chemistry of Nutritiot 
Biochemical Ene 
lective S 
Hun ti 

urses as disciplines (or ive 
here) listed in Table 2 

Graduate Elective Courses. tu 
reased tactilities have resulted il rea 
vraduate clective courses that students ma take 
lectives in Food Applications of Lonizing Radiat 
heme offered tor the sixtl 
Pech vy of Lipids cours \ivaneced | t 


Studying Food Irradiation Phenomena 


» courses in Advanced Food Technology. Adva Nutri 
nd a Food Industries Seminar in which distingu | 
in the food industry (food researc] ulministrati 
ment, production, and cquipment) are invited to partici 
Ihis seminar has proved to be extremely valuable 

Summer Refresher Course. Since 1949, the Depart 
ment has offered a brief refresher course in Food 
Fechnology given by the entire departmental facult 


the session and three 


duration 


during summer generally ot 


weeks’ course has usually attracted over 


forty persons each year, from all facets of food science 
In the 


and technology past two vears, students hav 


heen offered the opportunity to select, in the third 
week, one of tive possible electives, L.e., Samtation and 
Bacteriology, Flavor Evaluation and Food \eceptance, 
Food Engineering, Food Application of lonizing 


Nutrition. This course has served a- 


an excellent means of cementing contacts with the food 


Radiations, and 


#2 


industries and has been a challenge in’ post-graduate 
teaching 

Conclusions. The arrangement of food technology 
courses on a broad seientific basis has been the foun 
dation of the Department's curriculum since its meep 
tion and several other educational institutions have 
initiated programs with sinular objectives 

Phe rapid developments in science and the anticipated 
future applications contributing technical progress im 
the food industry must keep pace. Although the pro 
| 


gram here deseribed for 1955 mav require as extensive 


hanges five years hence as the changes described i 
1050, which have TOW been modified, such changes 
represent progress in the present and a challenge for 


the future 


The rate ot change in the food industries, generall 
called “progress.” has stepped up radically in the past 
decad With these changes those who train food 


technologists must keep their graduates attuned to the 


frontiers of food science and techniques 


Ihe duties of graduates in the field of food tech 
logy are bound to increase, both in number and scope. 
is all estimates indicate a tremendous increase in the 
needed production of manufactured foods in the future 
It has been predicted that for every four hungry 
\inericans sitting down to a meal today there wall} 
a filth person to feed in 1975. To grow and process 
the needed increased food supplies, there must be a 


trained food technolo 


vreat mcrease m the number o 


vists in the near future. Our new freshman elective 
‘Man's Food” for all M. 1. T. students, is proposed to 
inform ether students of this need 


It is hoped that the Food Technology curriculum 
outlined above will result in attracting more and bette: 
men to the field of Food Technology and the service ot — scientific formulations 
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FUTURE MEETINGS FOR FOOD 


1956 
March 13-14 


March 15-16 


March 16-17 


April 8-13 


\pril 11-13 


April 16 


\pril 23-25 


June 6-9 


June 10-14 


June 10-14 


June 18-22 


TECHNOLOGISTS 


Fourth Annual Dairy Engineering Conterenc: 
Kellogg Center, Michigan Stat 


East Lansing, Michigan 


University 
First International Symposium on Physics i 
the Food Industry Plaza Hotel, Antoni 
Texas 
Fourth Annual Food Technology Short Course 
for 1956, Campus of the University of Mis- 
souri, Memorial Student Union, Columbia, 
Missouri 
One hundred and twenty-ninth National Meet 
ing of the American Chemical Society, Dallas, 
Texas 
Annual Meeting of the Research and Develop 
Associates, Food and Container Insti 
Inc., Hotel Statler, Boston, Mass 


all 


ment 
tute 
Second Conference on Problems of Extraneous 
Matter in Foods Department of Plant Sciences 
New York 
\nnual Spring Meeting of the 


Houston 


Syracuse University, Syracuse 
Forty-seventh 
American 
Texas 

Sixth Annual 
Sections of IFT, Ritz, 
Australia 

Sixteenth Annual Meeting of the Institute of 
Food Technologists, Hotel Jefferson, St. Louis, 
Missouri 

Seventy-third Annual National ¢ 
Association Convention, Boston, Massachusetts 
Food Distributior 


Chemists’ Society, 


Convention of the Australian 
Leura, N.S. W., 


ontectioners 


International Congress on 


Rome, Italy 


FOOD INDUSTRY TOPICS... 


. . « by Norb Leinen 


in the public interest 
by 1976, the ULS.. needing to produce $750 billion 


s 76 


annually im goods and services, could it 
billion man-hours short of filline this production voal, 
according to the Du Pont emplovee mayvazine, Bette 
Living. Only by automation and similar technological 
improvements can the nation hope to avoid this dan 
verous labor shortage, the magazine said in its Janu 
ary-February issue. Pointing out that technological 
Innovations now enable the typieal industrial ein 
plovee to turn out about 85° more work than in 
1936 with far less physical effort, the article traces 
the dual rise of technological improvements and popu 
lation in the nation, and comments: ‘‘If the past. is 
any guide to the future, there is every reason to 
believe the nation will find ways and means to fill the 
demand of its people in 1976, for the history of the 
past 175 vears is the virtually unbroken story of an 
expanding population matched and exceeded by eX 
panding output.’ 

Sterilization of toods by nuclear radiation isn’t just 
around the corner, according to Dr. Leonard Reiffel, 
supervisor of nuclear physies at Armour Research 
Foundation of [linois Institute of Technology, Tech 
nology Center, Chicago 16, What does seem 
possible, according to Dr. Reiffel, is radiation pas 
teurization killing most, but not all, the bacteria 
This requires much less radiation, does not destroy 
food quality, and still lengthens storage life under 
refrigeration, Radiation retarded spoilage will present 
fewer shipping problems, provide a supply of seasonal 
foods throughout the vear, and enable greater utili 
zation of surplus foods. ** This is possible right now 
with present knowledge,”” Dr. Reiffel said, **and 1956 
should see actual trials of the method for some prod 
ucts, at least 

News of a $5 million building program which will 
vive Armour Research Foundation of Tlinois Insti 
tute of Technology one of the most complete industrial 
research centers in the world also was received. The 
program calls for construction of three buildings and 
substantial additions to two buildings over the next 
ten vears——based on the assumption that the Foun 
dation will have a research volume of $16 million and 
a staff of 1,600 by 1961 

How dangerous are household ehemicals and agri 
cultural porsons to the veneral public? This complex 
question was covered by six experts in a panel dis 
cussion presented before the section on pharmacy at 
the 122nd meeting of the AAAS on December 29. The 
discussion was sponsored by two committees of the 
American Medical Association—the new Committee 
on Toxicology and the Committee on Pesticides. Mr. 
Bernard E Conley, secretary of the two AMA com- 
mittees, who served as moderator, pointed out that the 
many new chemicals, responsible for making our daily 
lives more comfortable, complicate the health picture, 
and consequently must be handled with care and 
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tiderstanding. Ti summing up the consensus of the 
meeting, Mr. Conley said top priority accident 
prevention programs should be given to: (1) inereas 
ing safety awareness of laymen; (2) wider use of 
precautionary labeling on products; and (3) more 
accuracy in death certificates and hospital records 
through proper identification of the POISONOUS agents. 

The Committee on Pesticides announces availability 
of free reprints of its two latest reports entitled. ** The 
Present Status of Chlordane’ and ** Fatal Chlordane 
Poisoning.”’ Write American Medical Assn. 535 N 
Dearborn St.. Chicago 10, 

Fr 

The Association of Official Agricultural Chemists 
recently announced appointment of 23 chemists to 
test proposed methods and develop new methods of 
analysis for pesticide residues on foods. All chemists 
named to head the individual studies are emploved by 
the Food and Drug Administration in its district 
laboratories or in its research laboratories in’ Wash 
ington, D. 
enforcement of the Miller Amendment to the Federal! 
Food, Drug, and Cosmetic Act. This amendment re 
quires FDA to set safe tolerances for the amounts 
of poisonous pesticides which may remain as residues 
on tood. An invitation was extended to interested 


The appointments were made to aid 


chemists to assist in these studies. Those who would 
like to submit methods or participate in the collabora 
tive work are invited to contact Mr. Wm. Horwitz. 
secretary, Association of Official Agricultural Chem 
ists, Box 540, Benjamin Franklin Station, 
Washington 4, D. ©. 

Today's $16 billion restaurant industry, an increas 
ingly attractive market for food and equipment manu 
facturers, will use new methods of promotion, new 
equipment, and new pre-portioned and pre-prepared 
food products to overcome increasing overhead and 
labor costs. By 1975, while population increases 35%, 
eating away from home will increase 125%, to an 
annual volume of $35 million. The foreeast, made by 
Mr. Leo Nejelski, president of the management coun 
seling firm of Nejelski & Co., 12 E. 41st St.. New York 
City, and executive vice president of the Institutional 
Food Manufacturers of America, in a recent article in 
Restaurant Management magazine, is based on studies 
his firm has conducted for a number of clients. The 
major problems of today—increasing overhead and 
labor costs—-will be met, he says, by using new tech 
niques and produets developed by food manufacturers 
to reduce kitchen costs, such as pre-prepared and 
portioned foods, and by increasing sales volume. He 
foresees the cost factors and others creating fewer 
small restaurants and more large units and chains, 
and predicts an increase in food manufacturers’ ad 
vertising in cooperation with the National Restaurant 
Association's ‘eating out’’ promotion. However, he 
believes that “‘the restaurant industry is sorely in 
need of some basic studies on the motivations for 
eating out.” 

An expended research program to develop superior 

varieties of sugarcane and sugarbeets with greater 
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resistance to disease, cold, insects, and nematodes, arc 
more suitable for mechanized operations has been ree 
ommended by the USDA’s Sugar Research and Mar 
keting Advisory Committee. The committee also ureed 
accelerated studies to complete the inventory of chemi 
cal constituents of sugarcane and sugarcane juice and 
their relations to processing behavior and vield. Such 
work, it was pointed out, is fundamental to effective 
production and utilization research. marketing 
research, the committee gave high priority to deter 
mining the teasibility and value of developing grades 
and standards for feed molasses which would indicate 
to the feed trade the purity and sugar and protein 
values of this product. 
The Milk Carton Quality Preforming Council has 
been formed by a group of manufacturers of pre 
formed cartons to maintain a quality control program 
in this field, and to act as a clearing house for dis 
semination of new ideas and methods. Meetings will 
be held semi-annually, at which time technical prob 
lems pertaining to paperboard. carton forming, car 
ton filling, testing, labeling, storage, bacteriological 
sampling, ete., are to be discussed. Membership is 
open to all segments of the industry interested in mill 
carton preforming and filling. Address Mr. Harold 
Wainess, Council secretary, at 228 N. LaSalle St.. 
Chicago 1, Tl. 
Spread-type foods in collapsible metal tubes may 
appear in greater numbers 1956, Mr. Lester b. 
Platt, executive secretary of the Collapsible Tube 
Manufacturers Council, stated. He pointed out that 
laboratory testing of preserves, jellies, peanut butter, 
mustard, catsup, mayonnaise, cake icings, fish and 
meat pastes, and cheese spreads is now at its highest 
point. This interest, he said, extends also to) the 
Armed Forces who are experimenting with concen 
trated foods that can be packaged in lightweight, 
durable containers able to withstand any extremes of 
temperature. The firms producing collapsible 
metal tubes had their biggest vear in 1955, with ship 
ments exceeding one billion units for the first time 
“A warm thank vou to the American people’? was 
the theme of the Tenth Anniversary, January 18, of 
the founding of CARE, the organization which has 
brought) person-to-person aid to individuals o4 
countries. In meetings January, members of 
CARE’s planning and executive staffs from national! 
and regional offices heard reports of the chiefs of field 
missions, and discussed future self-help programs and 
the more effective use of surplus foods. CARE’s 
address is 1028 Connecticut Ave.. N.W.. Washington 
&p.c. 
Trustees of The General Foods Fund, Ine.. an in 
dependent foundation sponsored by General Foods 
Corp., announced in December grants totaling $272%, 
000 in the foundation's aid-to-education program for 
1955. Three colleges— Amherst, Hamilton, and Ober 
lin were selected to receive grants of $25,000 each. 
Grants totaling $117,500 were made to 16 state and 
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regional associations of private liberal arts collewes 
Girants also were made to three foundations: $25,000 
to the National Fund for Medical Education, $20,000 
to the United Neero College Fund. and $2,500 to the 
Future Scientists of America Foundation of the Na 
tional Science Teachers Assn Five four Vvear scholar 
ships in the field of the physical sciences, to be ad 
ministered by the National Merit Scholarship Corp 
and two vracduate-stuc fellowships in food teehn 


to be administered by the TET complete the program 


. «+ things new under the sun 

\inerican Can Company announces development of 
three new closing machines, one with a record capacity 
of up to 1000 cans per minute, to meet the present 
high-speed requirements of carbonated beverage can 
ners. The Caneo 212-8RG, the ultra-high-speed 1,000 


inachine tor double-seaming round cans, and. is 
upped with eight seaming units mounted in a re 
olving It will close cans ranging from VOL to 
"T1 in cliameter and from 211 to 604 in heieht. The 
Canceo 410-4RG, with four seaming units mounted i 
a revolving cage, closes up to 390 eaus per minute 
sizes from 2OP to 404 in diameter and from 2%” to 


in height. The 411-622-G will close cans up te 
per minute, and is equipped with six seaming 
nits mounted in a revolving cave. handles cans 


ranging cliameter from 2O2 to 404. and in heieht 


VIARCH 


(Carl Byvoir 


York 16, 


from 214 to 7 


& Associates, 


Increased yields, uniform cutting, and reduced operating cost high- 
light advantages of the new FMC Model 3A Universal Corn Cutter. 
Designed with new concepts of automation, the Model 3A employs an 
automatic size detection system that pre-opens cutting knives to size 
of ears regardless of varying ear diameters, eliminating size grading 
of ears and painstaking manual! adjustment of knives. Constant pres- 
sure of knives en product is achieved without springs, resulting in a 
uniform contour cut on each ear Additional features include an in- 
motion adjusting screw for manually setting the opening of the knives 
while the machine is in operation, 25 fewer parts in the cutter head, 
an automatic lubr'cating system, and a release arm for relieving jams 
scmetimes caused by broken ears or ears trimmed too short. Write 
Food Machinery and Chemical Corp., Canning Machinery Division, 103 
E. Maple St., Hoopeston, IIL, or P. O. Box 1120, San Jose 8, Calif. 


> > 
A new direct-operated water pressure reducing 
valve has been introduced Spence Envineering Co., 


ACCESSORY NUTRIENT FACTORS 
For the luxuriant growth of all lactic acid bacteria 
yeasts and molds assured by the use of 
EXCHANGE BRAND ORANGE SERUM AGAR #77 
Dehydrated) a Complete Culture Medium 


Orange j lice serum solids . 12.6g° 


FORMULA Agar (dry basis) . . . . 15g 
Ingredients— Peptone . 10g 
when re hydrated on Yeast hydrolysate a oe 3g 
basis of 45 grams Reducing sugars, total . . 8g 
per liter of medium. gycrose. total 6g 

Cysteine hydrochloride 0.001g 


Buffered with 0.2 to 0.6g KzHPOs to provide pH 5.5 +. 0.05 
after sterilization 
° Equivalent to 100 ml 12° Brix orange juice serum. 


STANDARDIZED for uniformity and stability. 

POTENTIAL APPLICATION—Orange Serum Agar as an all-purpose 
medium has a wide application to the bacteriologist and 
microbiologist in the milk, fruit pickling, food, bottling and 
fermentation industries. 

Available in 1 Ib. bottles through your laboratory supply house. 


Sunkist Growers 
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PHARMACEUTICAL SALES + ONTARIO, CALIFORNIA 
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Ine., Walden, N. Y. Called the D25, the valve ean 
regulate water flow to such fast-acting equipment as 
flushometers and snap cocks. [It incorporates a high 
pressure molded diaphragm and heavy spring cham 
ber construction for operation in the reduced pres 
sure range between 30 psi and SO psi. It is designed 
especially for dead-end water service where flow is 
intermittent and subject to abrupt fluctuations. A 
similar but earlier model, the D24, is recommended 
for service in a pressure range between 10 and 50 psi. 


\ 
\ = - 
New 1956 models of horizontal utility cabinets for temperatures to 
minus 120° F., and in 3, 6, and 9 cu. ft. capacities are announced by 


Hudson Bay Co., Division of Labline, Inc., 3070-82 W. Grand Ave., 
Chicago 22, Il. All have two stages of refrigeration, utilizing Freon 


22, 
refrigerant with built-in pressure relief devices and safety controls. 
Instrument panel includes adjustable thermostat, suction and pressure 
gauges, pilot lights, and control switches. Interiors are welded 158-5 
stainless steel, and may be operated wet or dry. The cabinets are self- 
contained packaged units, ready for water and electrical connections. 
The firm also announces its 1956 line of vertical low temperature stor- 
age cabinets in 22 and 24 cu. ft. sizes and in five temperature ranges 
from minus 10 F. to minus 120 F. 


Canners who would like to run several grades o! 
their product through the same cooker at the same 
time may do so with a new electronic ‘‘marked-can 
sorter’? which separates the cans as they are dis- 
charged from the cooker and sends the mixed cook 
automatically to multiple labeling and/or casing lines 
Each sorting machine simultaneously directs as many 
as six mixed grades or produets, the seeret lving in 
the detection, electronically, of a mark applied by a 
device of unusual simplicity. Write for details to 
Machinery Corp., Santa Clara, Calif. 

Completely redesigned models of Rockwell Manu 
facturing Company's line of strainers and air elimi 
nators for use with liquid meters offer new ‘‘straight 
through’’ flow, greater ruggedness, and inereased 
versatility. Chiet advantages of the new. strainers, 
available in both in-line and angle models, are larger 
screening area and new double-basket construetion 
which protects the inner screen from being stretched 
or distorted by fast-moving large particles. Chief ad 
vantages of the new air eliminators, available with 
steel bodies in screw and flanged models, include easy 
access to all working parts, in-line outlet and inlet 
connections, replaceable valve faces and seats, resilient 
facing protecting the main and pilot valve assemblies, 
and toggle-type float arm to the pilot valve linkage. 
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The new models—the **763°" strainer and 7647" air 
eliminator—are described Bulletin OG-326. Write 
Meter and Valve Division, Rockwell Mfg. Co., 400 N 
Lexington Ave., Pittsburgh Pa. 


Gauging of this 10,000-gallon liquid sugar storage tank (bottom por 
tion shown above) electrically by weight at the Betteravia, Calif., plant 
of Union Sugar Division of Consolidated Foods Corporation permits 
metering liquid sugar into tank trucks without weighing the trucks 
before and after loading, and gives a constant check on inventory 
Baldwin SR-4 load cells of 50,000 pounds capacity each under the cor- 
ners of the triangular supporting frame are electrically connected with 
the same Baldwin load indicator-controller as that used for the mixing 
tank on the floor above. The mixing operation is automatic to the 
extent of shutting off the flow of dry sugar and water when the desired 
proportions of each are reached. This is done by the controller when 
a predetermined weight has been signaled by the load cells under the 
mixer tank. Both of these valves are opened manually to start the 
flow of dry sugar and water. Write Baldwin-l.ima-Hamilton Corpora- 
tion, c/o Ketchum, MacLeod & Grove, Inc., 411 Seventh Ave., Pitts- 
burgh 19, Pa. 


Several new construction 
features are available on small 
glass-lined reactors offered by 
The Ptaudler Co., 1000) West 
Ave... Rochester, N. Y. The new 
series reactors, ranging 
from five to 100) gallons in 
capacity, can have a pressure 
lubricator for seals, or they can 
be constructed for high pres 
sure work with standardized 
parts. The high pressure units 
are rated at 150 psi. In addi 
tion, Pfaudler’s new hydraulic 
or air motor drive is available 
for use on these reactors. Stan 
dard, low pressure units in this 


series are rated for 2 


to 30 psi 
> 


internal pressure. Because the 
basic design of **P’’ series reactors is similar to larger 
vessels, parallel results may be anticipated in workitg 
from laboratory to pilot plant and then going on 
stream with full scale production. Write for Bulletin 
927 on the **P’’ series reactors, and for data sheet 30 
on the hydraulic or air motor drive. 

A new unit called Aero-Seal Chemixer,”” specifi 
cally designed for the rapid mixing of chemicals in 
pilot plant scale procedures, is offered as a counter 
part to their popular 23,000 and 45,000 rpm top drive 
laboratory homogenizers by E. Machlett & Son, 220 
EK. 23rd St., New York 10, N. Y. The mixer produces 
speeds from 100 to 10,000 rpm, and efficiently handles 
between 100 ml. to four liters of materials by utiliz 
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ing the appropriate container. Six Pyrex containers 
of varying capacity—all deep fluted—are available 
The unit is equipped with a specially designed teflon 
aerosol free cap assembly for containers. Dangerous 
aerosols are contained, while mixing and outside im 
purities are kept out 

Series 9000 piloted regulators. 
intended primarily for remote 
setting of controllers, pneu 
matic eauging applications 
and laboratory use, reported, 
are the first lustruments to 
combine great accuracy with 
small size and simple fune 
tional design The new pres 
sure controllers are virtually 
primary standards of measure 
ment. They do not drift during 
the day, and change Ih control 


pont due to periodic shut 


down is negligible. The regu 
lators presently are available 
in 20 and 60 psi standard ranges, for 1” and 14” pipe 
sizes. Units are supplied with a single 44” NPT tap 
for a gauge. Despite low cost and small physica 
dimensions (just over 2” across flat surface). the con 
trols provide a flow capacity exceeding 6 efm. Flow 
curves, specifications, and engineering data available 
from Governaire Division, Bellofram Corp. Burling 


ton. Mass. 


New Model 31 Vibrating Reed Electrometer, with standard ranges 
of 1, 3, 10, 30, 100, 300, 1000 mv, and 3, 10, and 30 volts, is announced 
by Applied Physics Corp., 362 W. Colorado St., Pasadena, Calif. The 
unit is capable of detecting a current as small as 1.0 x 10 amperes 
originating in a high impedance source. Charges as small as 5 x 10 ' 
and voltages as small as .02 mv can be detected. Radioactivity meas- 
urements, S determination, pH determination, mass spec- 
«rometry, and measurement of electrical properties are a few of the 
applications for which this instrument can be used. 


+ 

A protective lining material for the inside of steel 
shipping containers soon will be made by another of 
the nation’s largest manufacturers of paint and var 
nish, according to announcement from the Steel Ship 
ping Container Institute, whose members own Syn 
thetasine Protective Coatings, Ine. Licensing arrange 
ments have been completed with Cook Paint & Var 
nish Company of Kansas City, Mo., and the firm will 
supply protective lining formulations for containers 
ranging from tin cans to 55-gallon drums used widely 
in the chemical, petroleum, and food industries. The 
new material to be made by Cook for the steel con 


tainer industry is much the same in concept as the 


Behind the symbol of the 

Retort stands three 

generations of family pride 

and “know-how” in Essential 
Aromatics, natural and synthetic 
flavors, perfumer’s specialties. 
Made in the West’s most 
modern plant. The Retort is 
your guide to dependability. 


F. Ritter & Co. 
Los Angeles 39, California 
Branch Offices in Principal Cities 


coatings used on the inside of cans. Linings of this 
type have greatly expanded the uses for steel shipping 
containers sce they peru shipping products pre 
viously considered difficult or impossible to ship in 
steel, Other manufacturers producing the container 
lines are Interchemical ¢ oryp.. New York (‘ity ; 
Pittsbureh Plate Glass Co... Pittsburgh, Pa.; and 
Stoner-Mudee. Ine., Pittsburgh 
An automatic, centralized lubrication system on 
high-speed, automatic bacon-wrapping machines man 
ufactured by Globe Company of Chicago provides 
continuous controlled lubrieation for 46 key bearing 
parts formerly lubricated by hand. The lubricators 
were designed and manufactured by Bijur Lubricat 
ing Corp., Rochelle Park, N. J 
~~ 
Fully automatic remote contrel of one or a group of 
electric motors now is possible with a Rietz unit priced 
under $200. The device, called the ** Loadtrol,’’ will 
function on motors from five to 150 hp, 220 or 440 
volts. Activated by either an overload or underload 
current signal, it responds instantaneously on both the 
stop and start function variety of completely 
automatic funetions may be assigned the unit. One 
is motor protection to eliminate hazards to motors 
forced to labor under overload or underload condi 
tions. Another is to insure coutinuous full capacity 


operation of feeders and similar equipment, by per 
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mitting motor operation only during periods of opti 
mum load. Other applications reportedly are limited 
only by the control problems and the technical in 
venuity of plant engineers. Write Rietz Mfg. Co.. 
Santa Rosa, Calif 


A new addition to its line of analytical instruments under the name 
ef CHROMACON is announced by Podbielniak, Inc., 341 E. Ohio St., 
Chicago 11, UL. The unit (center and right above) is available sep- 
arately or in combination with either the firm's THERMOCON auto- 
matic recording low-temperature apparatus (at left), or the HYPER- 
CAL automatic recording high-temperature analytical distillation 
apparatus (at right). The CHROMACON is a simple and rapid ana- 
lytical method for gases and liquids used for primary analysis where 
its accuracy, ranging from one te four percent of component, is ade- 
quate. It is a supplement to distillation methods in resolving fractions 
not separable by distillation alone, and a logical addition to the Pod- 
bielniak low and high-temperature methods of fractional distillation. 
The company offers an exchange plan to Podbielniak users interested in 
turning in their older models of either the low or high-temperature 
apparatus as a credit towards purchase either of the latest type THER- 
MOCON or HYPER-CAL, combined with the CHROMACON, as illus- 
trated. Such exchanges are dependent upon age of apparatus, its con- 
dition, and general history. 


A new portable electric acid 
pump which conveniently and 
safely transfers acids trom 
open vessels as well as) from 
standard earboys and drums is 
announced by General Scien 
tific Equipment Co., 2700 W. 
Huntingdon St.. Philadelphia 
$2, Pa. The Centri-F Pump is 
completely self-draining. Rate 


of flow is approximately six 
vallons a minute. Self-priming and lightweight, the 
pump easily is positioned and operated by one man 
Pump is furnished in materials suitable for the par 
ticular acid service specitied 
© 
Sure-Foot, a non-slip, abrasive floor coating, is 
adaptable to any footing—inside or out—on_ plant 
premises, equipment, machinery, or manufactured 
products. [It applies easily and quickly to any surface 
wood, concrete, or metal—providing a long-lasting 
abrasive coating. The product comes in five colors 
For details, write Frost Paint and Oil Corporation, 
¢/o Alfred Colle Co., 2446 Park Ave.. Minneapolis 4, 
Minn 
Production of the first completely sanitary, stain 
less steel model of the famous Cesco Sausage Trap is 
announced by Cesco, 4025 Sebastopol Rd., Santa Rosa. 


Calif. Alnico permanent magnets completely encased 
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in stainless steel make up the working portion of the 
unit. White Neoprene outer easing, fitted with 
adapters for installation on the sausage stuffer, be 
tween the stufting valve and the stuffing horn, com 
plete the trap. Traps are available in’ two models 
Model 190SS— for fine grinds and emulsions, and 
Model 195SS for coarse grinds such as salami. Writ 
for Bulletin 191. 

Purity of chemicals in maunufacturing, molecular 
weight, any temperature difference between a refer 
ence and variable or between two variables, and calori 
metric temperatures can be determined to a precision 
of O.0O1C, in the range of minus 50° to plus 2000 © 
with the new Fiske Differential Thermometer, avail 
able in either one-element or two-element models. One 
element measures difference from a fixed reference, 
and the two-detector system can be used for variables 
or for sliding differences. Very small 0.2 ml. samples 
can be checked or monitored The thermometer’s re 
sponse time is fast. Output can be remotely recorded 
For further information, send specifications of 
problem to Advanced Tustruments, Needham 92 
Mass. 

A new, lightweight scaffolding, manufactured by 
Waco Mfe. Co... 3555 Wooddale Ave.. Minneapolis 26, 
Minn., is rated at 50 pounds a square foot. The scaffold 
frames, 4° high by 4° wide, feature the **Speedlock” 
method of attaching braces, and built-in’ ladders 
Braces are the tubular, pivoted type, and a section of 


seatfold 4° high, 4’ wide, and 7’ long consists of onl 
four parts. Both frames and braces are made of hivt 
carbon steel tubing. A complete line of accessories is 
available, and rolling towers can easily be made by 
the addition of casters offered by Waco 

A new creamery hose announced by Thermoid Co 
Trenton, N. J.. and known as ** Dari-Preen Creamery 
Hose,’’ is available in five sizes from 1” to 11.” ID. 
and can be supplied with either capped ends or with 
a tapered nozzle. The white cover is compounded ot 


NOW AVAILABLE 


A revised edition of Information and Sug- 
gestions for Authors was issued in January 
1956. Copies are available to prospective 
authors of Food Technology or Food Research 


papers by applying to 
THE EDITOR 


11606 SOUTH BELL AVENUE 
CHICAGO 43 
ILLINOIS 


The 1956 Institute Directory is available to 
members at $2.00 per copy. Order from Institute 
of Food Technologists, 176 West Adams Street, 
Chicago 3, Illinois. 
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svithetie rubber highky resistant to butter, animal 
fats, fish, and animal oils. The tube is specially com 
pounded to earry super heated water under contin 
Hous Operating conditions. Working pressures range 
from 100 to 200 psi, depending upon size. The hose, 
with extra-heavy cotton ply reinforcement, weighs 
from 43 to 93 Ibo per 100 ft. Also available on special 
order with a black cover. Write the firm ¢/o Harry W 
Smith Ine., 41 E. 42nd St.. New York 17, N.Y: 

A new line of industrial conveyors introduced by 
The Colson Corp.. Elyria, O., enables the firm to offer 
completely integrated material handling systems for 
almost any handling problem. For the present, the 
line includes skate wheel and roller type 
conveyors, and expanding and portable powered belt 
conveyors. Entry of Colson into the conveyor business 
follows the firm’s acquisition of the assets of Service 
Caster and Truck Corp., Albion, Mieh. The addition 
of Service added powered material handling and lift 
ing equipment to Colson’s line of hand-operated 


equipment 


. . the literary corner 


‘For many, many centuries, the question of olfae 
tory sensitivity has been left, largely, to the relatively 
few perfumers and pharmacologists of the ages. Odor 
was chiefly employed either in the making of cosmetics 
and perfumery or to the opposite extreme, making 
an ancient remedy so unpleasant to sniff that it must 
needs become therapeutic! Today, however, the Age 
of Seience has begun to delve into the mystery of odor 
for many practical as well as esthetic reasons .. . Thus 
“Operation Sniff’ has been launched ... as an all-out 
research attack that makes of the venerable nose a new 
frontier. Both university and industrial laboratories 
from coast to coast are trying to find what makes one 
substance smell different from another and to 
assist them in their endeavors have developed some 
unique and bizarre mechanical helpers.”” Thus begins 
the excellent article bearing the title of ** Operation 
Sniff.’ and appearing in the January 1956 issue of 
D&O News, published by Dodge & Oleott, Ine. 180 
Varieck St.. New York 14, 

‘Logical Design of Digital Computing and Control 
Circuits with 3C-PACs,’* 20 pages, is available with 
out charge from Computer Control Co., Ine., 92 Broad 
St.. Wellesley 57, Mass.. and 10966 LeConte Ave... 
Westwood Village. Calif. Examples of the application 
of 3C-PACS in the design of digital computing and 
control circuits are given, 3C-PAC operations are 
related to their symbolic logie equivalents, and a chart 
method is used that has been found helpful in logical 
design The 16 page report *Svimbolic Lowe, Dinars 
Caleulation, and 3C-PACS’? by Robert W. Brooks, 
also is available from the firm. 

Wheelabrator Corp., 1095 Byrkit St.. Mishawaka, 
lnd.. offers Bulletin 551-D on control of dust from coal 
handling operations by use of local exhaust ventilation 
and cloth-tube-type dust collectors. This method is 


First introduced over 10 years ago, Twitchell's Caramel 
Color is now used by leading food manufacturers 
throughout the country. It is a clean, natural coloring, 
completely make from dextrose. Twitchell’s Caramel 
Color is particularly suited for use in dry food prep- 
arations to produce a rich color, from a light tan to 
dark brown 


Typical Uses 


+ Powdered Desserts - Dehydrated Soups 


Dry Cake Mixes Bouillon Powders 


+ Powdered Coffee and other beverages 


* Powdered Gravy Seasonings 


TWITCHELL co. 


ONT & HADDON AVES. - CAMDEN 4, N.J. 


applicable to conveying and preparation of coal for 


burning in industrial plant or power plant furnaces 
and boilers; conveying, screening, and weighing of 
coke for charging foundry cupolas; and conveying, 
screening, crushing, weighing, and batching of coal in 
chemical processing 

The advantages of continuous separation for the 
food processor are illustrated in a new 4-page bulletin 
issued by Mereo Centrifugal Co., 150 Green St., San 
Francisco 11, Calif. Flow diagram illustrates opera- 
tion of Merco units, incorporating the exclusive Merco 
Return Flow principle whieh insures a uniform out- 
put by preventing a build-up of stagnant solids at 
the rotor’s periphery. Chart shows how Merco units 
accomplish any one of five basic food processing sepa- 
rations: classification, concentration, clarification, 
washing and soluble recovery 

Simple, fast, and economical installation in walk-in 
coolers is a feature of the self-contained packaged re- 
frigeration unit described in 2-page catalog sheet 
issued by Nor Lake, Ine.. Hudson, Wis. The litera- 
ture describes the Plug-In Panel, complete with pho- 
tos, cutaway drawings, installation instructions, and 
specifications. The refrigeration units come in five 
models for every cooler size, reportedly giving de- 
pendable, efficient performance without costly break- 


downs or dehydration 


LOOK TO TWITCHELL FOR 
POWDERED 
| 
| 
i | 
for 
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Information Bulletin, December 15, 1955, published 
by The Refrigeration Research Foundation, 200 Mid 
land Bldy., Colorado Springs, Colo., offers free re 
prints of an article appearing in Food Technology 
for November 1955. The article, by Olin Ball, 
analyzes the faets that bear on the relationship of 
so-called ‘‘eold’” sterilization to the canning industry. 

Fatty Aeid News Digest for December 155, pub 
lished by Fatty Acid) Division, Assn. of American 
Soap & Glycerine Producers, Ine., 295 Madison Ave.. 
New York 17, N.Y. notes the availability of the 
Kiehth Edition of the Official Methods of Analysis 
of the Association of Official Agricultural Chemists, 
1008 pages, price $12.00. Included is an important 
new chapter on spectrographic methods. Write Assn, 
of Official Agricultural Chemists, P.O. Box 540, Ben 
jamin Franklin Station, Washington 4, D. ©. 

Two new booklets are available from the Can Di 
vision of Crown Cork & Seal 9300) Ashton Re... 
Philadelphia, Pa. The booklet on “°F? 
deseribes how they stack tightly, improving displays 
and giving savings in storage, shipping, filling, and 
handling. The new design has the nozzle in center of 


st le cans 


top, and the bottoms have a drawn recess which reg 
isters on the nozzle of the supporting ean when 
stacked The Processes in the development of label 
art and ‘‘motivation design’? are discussed in detail 
ina booklet on art design and lithography also avails 
ble from the Can Division. 
“The New Line of Electric Motors’? is the 
tithe of an informative bulletin published by The 
Louis Allis Co.. Milwaukee 7, Wis. The brochure in 
eludes photos and information on the firm’s new open 
drip-proof, as well as enclosed and explosion-proof, 
electric motors, manufactured to the new NEMA stan- 
Write the firm ¢/o Hoffman & York, Ine... 
Milwaukee 3, Wis, 
Practical information on the nutritional values 
‘Eating 


dares 
Century Bldg... 


present in meat is ineluded in an address, 
for Fun and Health,’ delivered recently by Dr. B 
S. Schweigert, assistant director of research and chief 
of the Division of Biochemistry and Nutrition at the 
American Meat Institute Foundation, and available 
as Foundation Cireular No. 17. Write the Foundation 
at O89 E. STth St... Chieago 37. 
+ 

A standard for designation of turbidity or ‘‘eloud”’ 
in citrus juices is proposed in a reeent publication by 
research workers of the Southern Utilization Research 
Branch, USDA 
sidered one of the first indications of deterioration in 


Since partial loss of cloud is con 


citrus juices, such a standard should be useful to 
graders, processors, and handlers of such juices, par 
ticularly frozen concentrates, Details of the method 
employed with transmittance tables, bentonite equiva 
lents of colorimeter dial divisions, and designation of 
cloud values in terms of bentonite are given in the 


publication, ARS-72-5, A) Proposed Standard for 


52 


MAKCH, 1950 


Designation of ‘Cloud’? in Citrus For free 
copies, write Southern Regional Research Laboratory, 
~100 Robert E. Lee Blvd... New Orleans 19, La., or the 
Citrus Products Station, Winter Tlaven, Fla 
From the former address also is available a free re 
print covering the acetone-hexane winterization ot 
cottonseed and peanut oils, entitled ** Acetone-Tlexane 
Mixture as Related to Reduction in Refining Loss and 
Color.” publication 

Design, engineering, construction. tiitial op 
eration of process industries plants by the Chemical 
Plants Division of Blaw-hnoex Company, 
Bank Blde.. Pittsburgh, Pa. are outlined Bulletin 
entitled Process Plants by Thus 


trated with photographs of major projects the bro 
chure is designed to provide information on the «ht 
versity and scope of work undertaken and completed 
in the process industries field. ineluding the food 


Write for free COPS 


processing 


meeting hall and conference room 


At the annual Christmas Party ef Givaudan-Delawanna, Inc., held 
at the Swiss Chalet, Rochelle Park, N. J., six employees were presented 
with gold Swiss watches to celebrate their 25th anniversary with the 
flavor firm. The six new 25-year veterans, who brought the total 
number to 63, are, from left: Dr. Max Luthy, vice president of pro- 
duction and research: Mr. Jos. Balsam, Miss Louise Lehman, Mr. 
Edwin P. Nicholson, Mr. Wm. Wisse, and Mirs Ellen Stapleton. Mr. 
E. R. Durrer. Company president (second from right), makes the pre- 
sentation, while Mr. R. E. Horsey (far right), vice president in charge 
of sales, looks en. 

All roads lead to Boston for at least two conven 
tioning groups in the food field. On April 11-15, the 
Research and Development Associates, Food and Con 
tainer Institute, Ine. will hold) its Ninth Annual 
Meeting whieh also will be a celebration of the tenth 
anniversary of the organization’s founding. High 
lights of the three-day meeting inelude addresses by 
The Quartermaster General of the Army and other 
prominent military and industry figures, cliseusstons 
on radiation preservation of foods, and a full day’s 
evuided tour of the new $11 million Quartermaster 
Research and Development Center, located at nearby 
Natick, Mass. Inquiries should be directed to (‘ol 
Rohland A. Isker, secretary, Research and Develop 
ment Associates, 1819 W. Pershing Rd. Chicago 9, Ll 

Two months later, June 10-14, Boston will play 
host to the 73rd Annual Convention of the National 
Confectioners’ Association and the concurrently held 
30th Annual Confectionery Industries Exposition 
General Convention Chairman is Mr. Robert TL. W 


Welch, Jr. of James O. Weleh Company, and the 
Exposition Committee is under the chairmanship of 
Mr. David P. O'Connor of Penniek and Ford Ltd., 
Ine. For information on Convention or Exposition 
write NCA headquarters, Suite 426, 221 N. LaSalle 
St., Chicawo 1, Tl 


building up and branching out 


Sheffield Chemical Co.. Ine. Norwieh. Y.. became 
a separate operating division of Sheffield Farms Co., 
Ine, as of January 1, 1956, and will be known as 
Sheffield Chemical, Division of Sheftield Farms Com 
pany, Ine. The latter is a subsidiary of National Dairy 
Products Corp. Sheftield Chemical, whose main office 
remains in Norwieh, will continue to produce and sell 
products derived from milk, with emphasis on highly 
refined and edible items for pharmaceutical, foo... and 
biochemical applications. Mr John R. Borst, who was 
vice president of the Chemical Company, becomes 
veneral manager of the new Division. Mr. FLA, 
Baldauski, formerly technical director of the sub 
sidiary companys, has been appointed sales manager, 
and Mr. G. ©. Tooks, technical director of Sheffield 
Chemical. Mr. PL M. Reed and Mr. A. A. Sullivan 


also have been appointed production manager and 


operat Ons Thhahavet respectively of the new Division 


The men who launched the Spinco Division of Beckman Instruments, 
Inc.—Mr. Maurice Hanafin. left, general maneger, and Dr. Edw. G. 
Pickels, research director—discuss the Belmont, Calif., instrument 
firm's latest development, a continuous flow electrophoresis unit used 
to prepare rare chemicals in pure form for laboratory use. Tell-tale 
traces left by substance as it was separated electrically into its com- 
ponents are indicated by Dr. Pickels. Rare toxins, certain hormones, 
proteins, and enzymes can be collected in pure state with latest Spince 
instrument Spinco Division has begun construction of a modern 
$500,000, 33,000 sq. ft. research and development center for specialized 
medical instrumentation on a S-acre site at Stanford Industrial Park. 


Wim. J. Stange S42 N. Western Ave., Chicago, 
Iil., announce an extensive expansion program under 
way, including establishment of new manufacturing 
plants in Paterson, N. J., and Mexico City, Mexico, 
a new building for Stange-Pemberton, Ltd. in’ New 
Toronto, Canada, which will triple present plant eap 
acitv, and an expansion which will double the size of 
the present Stange West Coast manufacturing braneh 
in Oakland, Calit 
Twenty-one new sales engineers have been added 
to the field sales force of Minneapolis-Honeywell Ree 
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Who put the Accent 
in Mrs. America’s Soup? 


Almost everybody seems to be responsible, 


because over 95% of all soups, both canned 


and frozen, use monosodium glutamate. 
Ac’cent protects food flavor in heat-’n-eat 
foods, just as it does in fresh meats and veg- 
etables. The flavor of your product builds and 
holds business for you. Isn’t that precious 


flavor worth protecting with Ac’cent? 


Let us show you how Ac’cent can improve flavor. 
Just drop us a line. We'll send you this important 
information, and a special Ac’cent file folder to 
keep it handy. No obligation. Ac’cent + Inter- 
national, 20 N. Wacker Dr., Chicago 6, Il. 


BRAND 


Pure Monosodium Glutamate 


lator Company’s Industrial Division, it was an 
nounced by Mr. J. A. Robinson, field sales manager. 
They were assigned to 19 branch offices located in 18 
U.S. cities and one Canadian citv. The new sales 
engineers are all graduates of the Division’s training 
school’s twentieth anniversary class 


Customer service and high standards of production keynote the 
operation of the new bulk corn syrup station recently opened by The 
Hubinger Company, Keokuk, lowa, manufacturers of OK Brand Corn 
Syrups and Starches, at St. Johnsville, N. Y. The company’s new 
facility is the first modern syrup filling station in the central New 
York State area, and is located adjacent to the east-west route of the 
N. Y. Central R. R. in beautiful Mohawk Valley. The new Hubinger 
station is a former modern milk plant ideally suited to bulk corn 
syrup handling, with enclosed filling docks for corn syrup tank wagons 
and adequate space for processing, storage, and conveying equipment 

sr 

Semet-Solvay Petrochemical Division, Allied Chemi 
cal & Dye Corp., 40 Reetor St.. New York 6, N. Y., 
announces appointment of the L. Hl. Buteher Com 
pany of San Francisco to handle sales and technical 
service for A-C Polyethylene in Washington, Oregon, 
Utah, Colorado, Idaho, New Mexieo, Nevada, and 
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Arizona. The Butcher Company maintains sales 
offices and warehouses in San Francisco, Los Angeles, 
Seattle, Portland. and Salt Lake City. 
In line with his firm’s expansion of sales in America 
and abroad, Mr. Alan Katz, executive of F. Ritter & 
Company of Los Angeles, manufacturers of essential 
oils and aromatics, is establishing sales agencies in the 
Philippines, Japan, Australia, Hong Kong, and other 
free ports outside the influence of Red China. He 
will be gone for a period of about four months, and 
expects to cover as much as 100,000 miles. Another 
company executive, Mr. Leonard Katz, has returned 
from a two-months trip to South America, made for 
the same purpose. 
Ratio-Recording 
strip-chart recording) and DK-2 (flat- 


Beekman Spectrophotometer 
Model DX-1 
chart recording 
anew display room at the oftices of Arthur S. LaPine 
& Co., 6001 S. Knox Chicago. Chemists are 


now are available for inspection in 


invited to make an appointment for a demonstration 
and bring samples for running analyses. 

A powerful source of radioactivity was installed at 
the General Mills Research Laboratories, Minneapolis, 
on 17 January to be used in studies of chemicals and 
food irradiation, The source, nearly 4,000 curies of 
high activity cobalt 60, is the only major cobalt source 
in the area and one of the largest in the country. Its 
radiation energy is equivalent to about 6,000 grams 
of radium, which would be worth about $120 million 

far more radium than ever has been isolated in 


the world 


New building of High Vo'tage Engineering Corp., 7 University Rd.. 
Cambridge 38, Mass.. makers of supervoltage particle accelerators 
for chemical processing, therapy, radiography, and research, will con- 
tain the world’s largest radiation machine test facility. The 58,000 
sq. ft. structure, located on a 50-acre tract in Burlington, Mass., ix 
expected to be ready for occupancy in September 1956. 

Appointment of Biochemical Procedures, 8350 Wil 
shire Blvd., Beverly Hills, Calif.. as West Coast Lab- 
oratory of Foster D. Snell, Ine.. New York City firm 
of consulting chemists and engineers, was announced 
by Dr. Foster D. Snell, president and board chairman. 
Mr. S. Louis Gaines will head the West Coast Snell 
operation, fourth new installation opened by Foster 
1). Snell, Ine., in recent vears. 

Truesdail Laboratories, Ine., Los Angeles, has estab 


lished an operating division laboratory in’ Honolulu, 
and arrangements have been made to lease space in a 
new building soon to be erected by Hawaii Chemical 
Co.. Ltd., according to Dr. Roger W. Truesdail, presi- 
dent. The new Honolulu division will render applied 
laboratory services, with certain highly technical 
problems to be handled by the staff and specialized 
equipment in the Los Angeles headquarters. 


of 


. . the human element 


Mr. Alfred A. Mulliken, [FT member, has joined 
the staff of the Chemical Specialties Manufacurers’ 
Association as assistant secretary. The position is a 
new one, created by the trade association to serve 
inereasing needs of its members in the aerosol, auto 
motive specialties, disinfectant and sanitizer, inseeti 
cide, soad, detergents, sanitary products, floor wax, 
and floor finishes industries. Mr. Mulliken will directly 
assist Mr. H. W. Hamilton, who has served for the last 
15 vears as secretary and managing director. For the 
last seven vears, Mr. Mulliken has been associated 
with The Creamery Package Mfe. Co. 

Mr. Norbert H. Volle, [I'l 
member, has been transterred 
from general production super 
intendent of the Cinemmnati 
Manufacturing Division of The 
Kroger Company to manager 
of the newly created Depart 
ment of Product Development 
and Research in Kroger’s Proc 


... new R&D responsi- 
bilities for Kroger’s 
Volle 


essed Foods Division. 


Mr. J. E. Meihuizen, managing director of Polak’s 
Frutal Works Amersfoort, Holland, visited the 
flavor firm’s head offices in Middletown, N. Y.. early 
in December. 
Dr. Robert P. Joslin, mem- 
ber of IFT, formerly senior 
research chemist for Mousanto 
Chemical Co., has been ap 
pointed product research man 
ager for Fairmont Foods Co., 
$201 Farnam, Omaha, Nebr 
Announcement of the appoint 
ment was made by Fairmont 
President John A. Robins. Dr. 
Joslin received his doctorate in 
food technology from MIT and, 
prior to his work with Mon 


from Monsanto to 

santo, Was engaged in research Fairmont for Joslin 

work at that institution for approximately seven vears 

Mr. Vincent V. Tivy, formerly manager of refiner) 
instrument sales for The Foxboro Companys Foxboro, 
Mass., recently was appointed the firm’s chief appli 
cation engineer, responsible for coordinating sales 
engineering with product development and produc 
tion engineering activities. He also will serve on Fox 
boro’s Engineering Executive and Sales Product Com 
mittees. The firm also announces the following new 
sales office appointments, augmenting instrument sales 
engineering service in the growing industrial areas ol 
the Southeast: Mr. E. W. Prendergast, former!) 
branch manager at Atlanta, to regional manager ot 
the Southeast territory; Mr. R. F. Suttoa, formerly of 
the Pittsburgh sales office, to industrial engineer at 
Pensacola, Fla.; Mr. F. J. Stevens, Jr., to industrial 
engineer at Lakeland, Fla.; Mr. H. C. Craig to branch 
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manager at Jacksonville, Fla.; Mr. L. C. Estes to in 
dustrial engineer at Atlanta; Mr. G. W. Reed, Jr., to 
Inanager of the New Orleans office; and Mr. J. K. 
Younkins to manager at Charleston, W. Va. Joinine 
the company as industrial engineers were W. H. 
Rhyne, T. A. Jones, and M. N. Walker who will be 
assigned to the Chattanoova. Charlotte. and Knox 
Ville offices respectively 
or 

Mr. Karl Klomparens, 
member, has been appointed 
technical director for the Dia 
mond Crystal Salt) Company 
of St. Clair, Mich. Ile will be 


in charge of research and prod 


~ uct development, and also wil 
CUS 


act as technical advisor to 
tomers on industrial problems 
if oo & As assistant editor of Food 
for the 


Processing mawazine 
salty assignment 


for Klomparens past vears, he has written 


many articles on new food 
processes, te chniques, and produets. Tle holds an M.S. 
in food technology from Michigan State University. 
Election of Mr. Ben W. Wilson as vice president 
in charge of manutacturing, Mr. Zenas Block as vice 
president in charge of planning and research, and 
Mr. F. M. MacGregor as vice president in charge of 
purchasing has been announced by Doughnut Cor 
poration of America. During the past five vears, the 
firm has expanded its activities as the world’s largest 
manufacturer of prepared mixes and automatic donut 
machinery for the baking industry into the consumer 


frozen food field, the dairy industry, and the processed 


fish and meat field 


Dr. Paul Erlandson, former 
chairman of the physics dle 
partment and assistant vice 
president of Southwest Re 
search Lnstitute, San Antonio, 
Texas, has been named director 
of the department of physics 
of Continental Can Company's 
new Central Research and En 
vineering Division, aecording 
to Mr. Curtis E. Maier, general 
manager of the division, which 


Continental’s new 
Physicist Erlandson 

ultimately will employ 75 pro 
fessional scientists and 25 administrative personne! 
In his new position, Dr. Erlandson will head the com 
pany’s experimental work on application of the prin 
ciples of physics to the high-speed automatie equip- 
ment used in manufacturing and closing metal, paper. 
plastic, and composite containers and closures, as 
well as to its future ionizing radiation sterilization 
program 

In a move enlarging its services, B. Heller & Com 

pany, Chicago, has amuounced creation of two new 
sales manager posts for its Meat and Institution 


divisions. Heller manufactures ineredients for food 
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products used by 20,000 customers. Mr, Auggie R. 
Ring, Sr., who has been district manager for the East 
and South, has been promoted to sales manager for 
the entire Meat Division. The position of sales mana 
ver for the Institution Division has been placed in 
the hands of Mr, Milton A. Cole, 15-vear veteran in 
institution sales 
Appointment of Mr, Stanley 
P. Dodd as technical director 
Was announced by Chicago Ap 
paratus Co., 1735 N. Ashland 
Ave., ( hieago. Mr.J.0 Benes 
ton, president, said Mr. Dodd 


will direct the product devel 
opment, technical information, 


and technical services of the 


firm, one of the nation’s lead 


echnical director’s 
ing laboratory supply houses. quties for Dodd 
Appointment of Mr. V. J. Verhunce as superinten 
dent of manufacture of American Can Company’s 
Central Division was announced by Mr. L. W. Graas 


kamp, division vice president. Mr. Verhunee, who had 
been manager of the firm’s St. Louis plant since 1952, 
succeeds Mr. C. E. Martin, newly appointed assistant 
manager of manufacture in Chicago. In his new post, 
Mr. Verhunee will be concerned with the company’s 
division manufacturing activities embracing 25 states 
and 25 Canco plants 


Mr. P. Val. Kolb, 70, president of Sterwin Chemi 
cals Co., 1450 Broadway, New York City, a subsidiary 
of Sterling Drug, Ine., died December 5 at Rock Hill 


S. Carolina. Mr. Kolb was a verv well-known figure 


pr 
iL! 
| 
| | | 
| 
a ik xi 
| 


in the chemical industry, 


baking, flour milling, 


than vears. Ile 

since 140. At his death, A 

of Sterwin Chemicals of Canada. Ltd 


The Fats aud 


Interscience Publishers, Ine. 2o0 


EMPLOYMENT NOTICES 


THIS MAY BE THE BIG CHANCE 

YOU'VE BEEN WAITING FOR! 
If you have some technical selling back- 
ground in the food production industries 
(ice cream, bakery or candy) and real 
selling know-how, here’s where you can 
make it pay off. This is a career oppor- 
tunity for the right man with a leading 
food ingredient manufacturer of top rep- 
utation. A few good territories are open. 
You'll travel, of course, with good salary 
and expenses to start. From there on 
you can make your own future, and the 
sky’s the limit. Give full details your 
bus/ness record, earnings, and personal 
data. Enclose snapshot, if possible. Your 
reply will be treated in strict confidence. 
Our organization knows of this ad. RE- 
PLY BOX 461, Institute of Food Tech- 
nologists, 176 W. Adams St., Chicago 3, 
Ill. 


SERVICES TO THE FOOD INDUSTRIES 
@ Consultation on Food Problems 
@ Analyses of food materials and products. 
@ Food plont design, process examination 
ond control 
@ Legal testimony and consultation on 
government regulations. 
Founded 1867 
Write for bulletin “Scientific Quality 
of Foods ond Beverages” 
HWARZ 
Mount Vernon, N.Y. 


and in such alited fields as 
and pharmaceuticals for more the 
had gos associated with Sterwin 
. Kolb was also president tor of the 
biochemistry 
Ile will be assisted by a group of abstractors, 
Hlorme! 


Lhbstract 
enced in the chemistry and biochemistry of lipids 


Ave. New 


PRODUCTION CONTROL SERVICES 


Vitamin D rat assay— results in 8 
days @ U.S.P. or AO.AC. vitamin A as- 
says @ Other vitamin assays @ Antibiotic 
and ocid assays @ Sodium deter- 
inati: imate analyses and min- 
eral @ Pharmacology in- 
cluding warm-blooded toxicity studies @ 
Specific immune sera @ Enzyme investiga- 
tions @ Insecticide Testing and Screening 

Other biological, chemical, and micro- 

biological services. 
Project Research and Consultation 

WISCONSIN ALUMNI RESEARCH FOUNDATION 


P.O. Box 2059-S @ Madison 1, Wisconsin 


RESEARCH 

Biological, Nutritional Toxicological Studies 

for the Food Drug and Allied Industries 


48. 14 tone ISLAND CiTYy 1, N. 
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FOOD TECHNOLOGY, MARCH, 1956 


York 1, N. 


tural 


published bs bers of the 


FOOD TECHNOLOGIST 


Attractive opening for experienced Food 
Technologist, age 30-45. Must have good 
technical knowledge, creative ability, and 
practical business know-how. 


Position is with well known manufac- 
turer who previously has not employed a 
Food Technologist. 


Salary open. Locate Chicago. Occasional 
travel. Excellent opportunity for the 
right man. REPLY BOX 459, Institute 
of Food Technologists, 176 W. Adams 
St., Chicago 3, II. 


CHEMIST OR FOOD TECHNOLOGIST 
wanted by specialty food company lo- 
cated in Southeast. Position will be pri- 
marily development with supervision of 
all technical operations. In reply, include 
resume, salary requirement and recent 
photograph, if available. REPLY BOX 
458, Institute of Food Technologists, 176 
W. Adams St., Chicago 3, II. 


TRUESDAIL LABORATORIES, Inc. 


Write for Brochure & Bi-monthly Publication 
“CHEMISTRY IN ACTION” 


Figueroa St. * tos Angeles 65, Collf 
CApitol 5-4148 
CHEMISTS-- BACTERIOLOGISTS - ENGINEERS 
TESTING 


RESEARCH ANALYSES 
FOODS DRUGS ALLIED PRODUCTS 


Charter Member ACIL 


is now under 


editing and abstracting. 
Service will be Dr, W. O. Lundberg, executive direc 


Hormel Institute and professor of agricul 


new auspices as revards 


Scientific editor of the 


at the University of Minnesota 


all 


lustitute staff who are experi 


FOOD TECHNOLOGISTS 
An active, confidential service: Interview 
at your convenience. Call, write or wire: 
Gladys Hunting (Consultant) 
Drake Personnel, Inc. 


Room 628 
HArrison 7-8600 
220 S. State St., Chicago 4, III. 


POSITION WANTED: Food Technol- 
ogist, M.S. Training in_ biochemistry, 
microbiology, and nutrition; 16 yrs. di- 
versified experience in meat, frozen foods, 
and baking products. Desire responsible 
position in research and development 
with progressive organization. REPLY 
BOX 460, Institute of Food Technolo 
gists, 176 W. Adams St., Chicago 3, IIL. 


8.W. ARENSON 
Director 
2865 West 
Franklin St. 
fey Baltimore 23, Md. 
W. 24th St. 
New York, N. Y. 


Ingredient evaluations @ New products de 
velopment — flour, shortenings, milk and 
other basic ingredients @ Chemica! and 
physical laboratory, bakery, spray dryer and 
ether unit process equipment. 


technologist in Procter 
Products Division. 


Send letter 
and salary desired to: 


FOOD TECHNOLOGIST! 


Here’s an unusually fine opportunity for a trained food 
& Gamble’s 


The man we need will develop new food products, have 
a responsible position, and be in on the ground floor of 
this new division in Procter 

Applicants should have from one to five years’ experi- 
ence in food production or development and at least 
B.S. in Food Technology or 
Chemical Engineering (with emphasis on bacteriology, 
sanitation and food engineering). 
and resume stating education, 


& Gamble. 


3iochemical Engineering or 


Dr. Gordon L. Foote 

Research & Development Dept. 
Procter & Gamble Co. 
Cincinnati 17, Ohio 


All replies held in confidence. 
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LABORATORIES INC. 


EXECUTIVE OFFICES: 900 VAN NEST AVE., (80x12) NEW YORK 62, N.Y. 
CHICAGO 6 - LOS ANGELES 21 
Cincinnati 2 « Detroit + Dallas « Memphis « New Orleans 12 
St. Louts 2 San Francisco San Bernardino 
Florasynth Labs. (Canada Ltd.) + Montreal, Toronto, Vancouver, Winnipeg 
Agents & Distributors in Mexico. COMSOLMEX S. A. Mexico 11, DF 
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soul re Nothing’s known like Norda Nodes... 
| spray-dried for you by Norda 


Does Norda know more about making 
superior spray-dried flavors for you than 
anyone else in the business? 
Let quality answer that question. Test Norda Nodes yourself. 

y 
Norda Nodes are spray-dried flavors 
produced with great efficiency in a plant considered a model 
of the best in modern spray-drying. 
Norda Nodes insure your mixes long-lasting, in-grown, 
pure fruit flavor, because the true, original Norda Flavors 
have been in-blown, locked in colloid-coated minute Norda Nodes— 
flavor “buds”— and cannot escape until liquids are added. 

I 


The rich, real flavor you put in your product 
reaches the user unchanged. 


“Flavor it with a Favorite’ 
Norda Nodes 


Send on your letterhead for free samples of Norda Nodes. 
Norda, Inc., 601 West 26th Street 
New York 1, New York 


CHICAGO * LOS ANGELES * SAN FRANCISCO 


where, for Norda Nodes— 
| 
Norda 
} 


